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wherein n is a number from 0 to 4 and R 7 represents: an organic group; or 
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8-PHENYL-6 , 9-DIHYDRO [1,2,4] TRIAZOLO [ 3 , 4 -i ] PURIN-5-ONE 
DERIVATIVES 

The present invention relates to new 
therapeutically useful 8 -phenyl- 6, 9-dihydro [ 1, 2,4]- 
triazolo [3, 4-i ] purin-5-one derivatives, to processes for 
their preparation and to pharmaceutical compositions 
containing them. 

EP 0 417 790 relates to s-triazolo [3, 4-i ] purines of 
general formula: 




wherein Y=Z represents 

R 4 R 4 X 2 
I I II 
— N = C or — N-C 

where R 4 represents hydrogen, an alkyl group, an 
aromatic heterocyclic group which is optionally 
substituted with 1 or 2 substituents independently 
selected from C a -C 6 alkyl, C a -C 6 alkoxy and halogen, or 
substituted or unsubstituted aryl; and X 2 represents 
oxygen, sulphur or NH; 

each of R 1 and R 2 independently represents hydrogen, 
alkyl, cycloalkyl, aralkyl or substituted or 
unsubstituted aryl; 

R 3 represents alkyl, cycloalkyl, aralkyl or substituted 

or unsubstituted aryl; 

X 1 represents oxygen or sulphur; 

^ represents a single bond or a double bond and 
substituted or unsubstituted aryl means aryl which is 



optionally substituted with 1 or 2 substituents 
independently selected from C a -C 6 alkyl, trifluoro- 
methyl, hydroxyl, C^Cs alkoxyl, C 1 -C 6 alkylthio, nitro, 
halogen, amino, C^Ce alkylamino, C a -C 6 alkanoylamino, 
aroylamino, carboxyl, C^Ce alkoxycarbonyl, C x -C 6 
alkanoyl and aroyl; 

which possess bronchodilatory activity, diuretic 
activity, renal protecting activity and/or antiamnesic 
activity. 

We have now found that certain 8- (disubstituted) - 
phenyl- 6 , 9~dihydro [1, 2, 4] triazolo [3, 4-i]purin-5-one 
derivatives are potent and selective inhibitors of 
cyclic guanosine 3 f -5 1 -monophosphate specific phospho- 
diesterase (cGMP specific PDE) and more particularly 
inhibitors of phosphodiesterase 5 (PDE 5) , and thus have 
utility in the treatment of angina, hypertension, 
congestive heart failure, thrombosis, asthma, male 
erectile dysfunction, female sexual dysfunction, 
glaucoma and irritable bowel syndrome. 

Accordingly, the present invention relates to 
compounds which are 8-phenyl-6, 9-dihydro [1, 2, 4] triazolo- 
[3, 4-i] purin-5-one derivatives of formula (I): 




(I) 



wherein : 

R 1 , R 2 and R 3 each independently represent: 
hydrogen; an alkyl group which is unsubstituted or 
substituted by a hydroxyl, alkoxy, alkylthio, amino, 
mono- or dialkylamino, hydroxycarbonyl , alkoxycarbonyl , 
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acylamino, carbamoyl or alkylcarbamoyl group; or a group 
of formula 

-(CH 2 ) n -R 6 

5 

wherein n is a number from 0 to 4 and R 6 represents: a 
cycloalkyl group; a phenyl group which may be 
unsubstituted or substituted by one or more halogen 
atoms or alkyl, hydroxyl, alkylenedioxy, alkoxy, amino, 

10 mono- or dialkylamino, nitro, cyano or trif luoromethyl 

groups; or a 3- to 7- membered ring comprising from 1 to 
4 heteroatoms selected from nitrogen, oxygen and 
sulphur, which ring may be unsubstituted or substituted 
by one or more halogen atoms or hydroxyl, phenyl, 

15 alkoxycarbonyl, amino, monoalkylamino, dialkylamino or 

hydroxycarbonyl groups or one or more alkyl groups which 
may in turn be unsubstituted or substituted by one or 
more halogen atoms or hydroxyl, alkoxy, hydroxyalkoxy, 
phenyl, alkoxycarbonyl, amino, mono- or dialkylamino or 

20 hydroxycarbonyl groups; 

either R 4 and R 5 together with the nitrogen atom to 
which they are attached form a 3- to 7- membered ring 
comprising a total of from 1 to 4 heteroatoms selected 
from nitrogen, oxygen and sulphur, which ring may be 

25 unsubstituted or substituted by one or two halogen atoms 

or hydroxyl, oxoalkyl, carbamoyl, hydroxycarbonyl, 
alkoxycarbonyl, amino, mono- or dialkylamino groups, or 
one or two alkyl groups which may be unsubstituted or 
substituted by one or more hydroxyl, alkoxy, 

30 hydroxyalkoxy, amino or mono^ or dialkylamino groups, or 

R 4 and R 5 independently represent a hydrogen atom, 
or an alkyl group which may be unsubstituted or 
substituted by one or more hydroxyl, alkoxy, alkylthio, 
amino, mono- or dialkylamino groups, or 

35 R 4 represents hydrogen or an alkyl group and R 5 

represents a group of formula 



- 4 - 
-(CH 2 ) n -R 7 



wherein n is a number from 0 to 4 and R 7 represents: a 
cycloalkyl group; a phenyl group which may be 
5 unsubstituted or substituted by one or more halogen 

atoms or alkyl, hydroxyl, alkyl.enedioxy, alkoxy, amino, 
mono- or dialkylamino, nitro, cyano or trif luoromethyl 
groups; or a 3- to 7- membered ring comprising from 1 to 
4 heteroatoms selected from nitrogen, oxygen and 

10 sulphur, which ring may be unsubstituted or substituted 

by one or more halogen atoms or hydroxyl, alkoxy, 
phenyl, alkoxycarbonyl, amino, monoalkylamino, 
dialkylamino or hydroxycarbonyl groups or one or more 
alkyl groups which may be unsubstituted or substituted 

15 by one or more halogen atoms or hydroxyl, alkoxy, 

hydroxyalkoxy, phenyl, alkoxycarbonyl, amino, mono- or 
dialkylamino or hydroxycarbonyl groups; 

or a pharmaceutically acceptable salt thereof. 

The alkyl groups and moieties such as those present 

20 in the alkoxy, hydroxyalkoxy, alkylcarbamoyl, mono- or 

dialkylamino, alkylthio, alkylenedioxy and 

alkoxycarbonyl groups mentioned in relation to the 
groups R 1 to R 7 are usually "lower" alkyl, that is 
containing from 1 to 6, particularly from 1 to 4 carbon 

25 atoms, the hydrocarbon chain being branched or straight. 

Preferred alkyl groups, and where relevant alkyl 
moieties, include methyl, ethyl, propyl, especially n- 
propyl, and butyl, especially n-butyl. Where an alkyl 
group or moiety is described as being substituted by one 

30 or more substituents this preferably means from 1 to 3 

substituents, more preferably one or two substituents. 

The cycloalkyl groups mentioned in relation to the 
groups R 6 and R 7 are preferably C 3 . 10 cycloalkyl groups, 
more preferably C 3 . 7 cycloalkyl groups such as cyclo- 

35 propyl, cyclobutyl, cyclopentyl and cyclohexyl groups. 
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The halogen atoms mentioned' in relation to the 
groups R 4 to R 7 are preferably chlorine or fluorine 
atoms . 

For compounds of the invention wherein R 1 , R 2 or R 3 
5 represent a group of formula 

-(CH 2 ) n R 6 

n may represent 0, 1, 2, 3, or 4, preferably 0, 1 or 2 . 

10 For compounds of the present invention wherein R 6 

represents a 3- to 7- membered heterocyclic ring, R 6 may 
be unsaturated or saturated and may represent for 
example a piperidyl, pyrrolidyl, azetidinyl, aziridyl, 
piperazinyl, morpholinyl, thiomorpholinyl, pyrrolyl, 

15 imidazolyl, imidazolidinyl, pyrazolinyl, indolinyl, 

isoindolinyl, pyridyl, pyrazinyl, pyrimidinyl, 
pyridazinyl, indolizinyl, isoindolyl, indolyl, 

indazolyl, purinyl, quinolizinyl, isoquinolyl, quinolyl, 
phthalazinyl, naphthyridinyl, quinoxalinyl, 

20 quinazolinyl, cinnolinyl, pteridinyl, quinuclidinyl, 

triazolyl, pyrazolyl, triazolyl, tetrazolyl or thienyl 
group, which group may be substituted or unsubstituted 
as defined above. In preferred compounds of the 
invention wherein R 1 , R 2 or R 3 represent a group of 

25 formula 

- (CH 2 ) n R 6 

and wherein R 6 represents a 3- to 7- membered 
30 heterocyclic ring, R 6 is a pyridyl, piperidyl, 

piperazinyl, morpholinyl, triazolyl or tetrazolyl group. 

In preferred compounds of the invention R 1 
represents: hydrogen; a C^-C alkyl group; or a group of 
formula 

35 



- (CH 2 ) n R 6 



wherein n is 0, 1 or 2 and R 6 represents a phenyl, 
pyridyl or morpholinyl group. Most preferably, R 1 
represents a hydrogen atom or a methyl, ethyl, propyl, 
pyridyl, pyridylmethyl, benzyl or N-morpholinylmethyl 
group . 

In preferred compounds of the invention R 2 
represents: a C X -C A alkyl group; a C 3 . 10 cycloalkyl group; 
or a group of formula 

-(CH 2 ) n R 6 

wherein n is 0, 1 or 2 and R 6 represents an 
unsubstituted or substituted phenyl group or a pyridyl 
group. Most preferably R 2 represents an ethyl, propyl, 
n-butyl, substituted or unsubstituted benzyl or 3- 
pyridylmethyl group . 

In preferred compounds of the invention R 3 
represents: a C X -C A alkyl group; a C 3 _ 10 cycloalkyl group; 
or a group of formula 

- (CH 2 ) n R 6 

wherein n is 0, 1 or 2 and R 6 represents an 
unsubstituted or substituted phenyl group or a pyridyl 
group. Most preferably R 3 represents an ethyl, propyl or 
n-butyl group. 

For compounds of the present invention wherein R 4 
and R 5 together with the nitrogen atom to which they are 
attached form a 3- to 7- membered ring comprising a 
total of from 1 to 4 heteroatoms, the ring may be 
saturated or unsaturated and is preferably selected from 
a piperidyl, pyrrolidyl, azetidinyl, aziridyl, piper- 
azinyl, [1,4] diazepine-l-yl, morpholinyl, thiomorpho- 
linyl, pyrrolyl, pyrazolyl, imidazolyl, imidazolidinyl, 
pyrazolinyl, indolinyl or isoindolinyl group, said group 
being unsubstituted or substituted as defined above. In 



the preferred compound of the* invention the ring formed 
by R 4 , R 5 and the nitrogen atom to which they are 
attached is a substituted or unsubstituted piperidyl, 
piperazinyl, [1, 4 ] diazepine-l-yl, morpholinyl or 
pyrazolyl group. Preferred substituent groups are C!-C 4 
alkyl, carbamoyl, amino, hydroxyl, formyl, hydroxy- 
(Ci-CJalkyl and hydroxyalkoxyalkyl groups wherein the 
alkyl moieties contain from 1 to 4 carbon atoms. Most 
preferably R 4 and R 5 together with the nitrogen atom to 
which they are attached represent a 4-hydroxypiperidyl , 
4-carbamoylpiper idyl , 3-carbamoylpiperidyl , piperazinyl , 
4-methylpiperazinyl, 4-ethylpiperazinyl, 4-f ormylpiper- 
azinyl, 4-methyl [1, 4 ] diazepine-l-yl, 4- (2-hydroxyethyl ) - 
piperazinyl, 4- [2- (2-hydroxyethoxy) ethyl ] piperazinyl , 
morpholinyl or aminopyrazolyl group. 

For compounds of the invention wherein R 4 and R 5 
independently represent a hydrogen atom or an alkyl 
group which may be unsubstituted or substituted by one 
or more hydroxyl, alkoxy, alkylthio, amino, mono- or 
dialkylamino groups, R 4 and R 5 are preferably hydrogen 
or a C a -C 4 alkyl group which is unsubstituted or 
substituted by a hydroxyl or dimethylamino group, most 
preferably R 4 and R 5 independently represent hydrogen or 
a methyl, hydroxyethyl or dimethylaminoethyl group. 

For compounds of the invention wherein R 4 is 
hydrogen or alkyl and R 5 represents a group of formula 

-(CH 2 ) n R 7 

n may represent 0, 1, 2, 3, or 4, preferably 0, 1, 2 or 
3. 

For compound of the invention wherein R 7 represents 
a 3- to 7- membered heterocyclic ring, R 7 may be 
unsaturated or saturated and may represent for example a 
piperidyl, pyrrolidyl, azetidinyl, aziridyl, piper- 
azinyl, morpholinyl, thiomorpholinyl, pyrrolyl, imidaz- 
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olyl, imidazolidinyl, pyrazolinyl, indolinyl, isoindol- 
inyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, 
indolizinyl, isoindolyl, indolyl, indazolyl, purinyl, 
quinolizinyl, isoquinolyl, quinolyl, phthalazinyl, 
5 naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, 

. pteridinyl, quinuclidinyl, triazolyl, pyrazolyl, 
tetrazolyl or thienyl group, which group may be 
substituted or unsubstituted. In the preferred compound 
of the invention R 4 is hydrogen or a C 1 -C 4 alkyl group 
10 and R 5 represents a group of formula 

-(CH 2 ) n R 7 

n is 0, 1, 2 or 3 and R 7 is a pyridyl, piperidyl, piper- 
15 azinyl, morpholinyl, triazolyl or tetrazolyl group. Most 

preferred are the compounds wherein R 4 represents 
hydrogen or a methyl group and R 5 represents a pyridyl, 
1-morpholinylethyl, 1 -piperidyl ethyl or 1 -morpholinyl - 
propyl group. 
20 Of outstanding interest are: 

6-ethyl- 8- [5- ( 4-methylpiperazine-l-sulphonyl ) -2- 
propoxyphenyl ] - 6, 9-dihydro [1, 2, 4] triazolo[3, 4- 
i] purin-5-one, 

8- [2-butoxy-5- (4-methylpiperazine-l-sulphonyl) - 
25 phenyl] -6-ethyl- 6, 9-dihydro [ 1 , 2 , 4 ] triazolo [ 3, 4-i] - 

purin-5-one, 

8- [ 5- (4-methylpiperazine-l-sulphonyl) -2-propoxy- 
phenyl] -6-propyl-6, 9-dihydro [1, 2,4] triazolo [3, 4-i] - 
purin-5-one, 

30 8- {5- [4 - ( 2-hydroxye thy 1 ) piperazine-1 -sulphonyl] -2- 

propoxyphenyl } -6-propyl-6, 9-dihydro [ 1, 2, 4] triazolo- 
[3, 4-i] purin-5-one, 

8 - [ 5- ( 4 -methyl- [1, 4 ] diazepine-l-sulphonyl) -2- 
propoxyphenyl] -6-propyl-6, 9-dihydro [1, 2, 4] - 
35 triazolo [3, 4-i ] purin-5-one, 
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6-butyl-8-{5 - [4 - ( 2 -hydroxy ethyl ) piperazine-1- 
sulphonyl] -2-propoxyphenyl } -6, 9 -di hydro [1,2,4]- 
triazolo [3, 4-i ] purin-5-one, and 

3- (5-oxo-6-propyl-6, 9-dihydro-5H [1,2,4] triazolo- 
5 [3, 4-i]purin-8-yl) -4-propoxy-N-pyridin-4- 

ylbenzenesulphonamide . 

According to one feature of the present invention, 
the 8 -phenyl- 6, 9-dihydro [1,2,4] triazolo [3, 4-i] pur in- 5- 
one derivatives of general formula (I) are prepared by 
10 reaction of the corresponding hydrazinopurine derivative 

of formula (II) : 



H.N 




S0 2 NR 4 R 5 



(ID 

(wherein R 2 , R 3 , R 4 and R 5 are as hereinbefore defined) 
with the corresponding carboxylic acid of general 
15 formula (III) : 

R 1 — C0 2 H 

(in) 

(wherein R 1 is as hereinbefore defined) or a reactive 
derivative thereof. Preferred Examples of a reactive 

20 derivative of the carboxylic acid (III) are the acid 

halide, orthoester or anhydride. The reaction may be 
carried out in a solvent, preferably a polar aprotic 
solvent, such as N, N-dimethylf ormamide, dioxane, acetone 
or tetrahydrofuran, in the presence of an organic base, 

25 preferably an amine base, such as triethylamine and at a 

temperature from 15°C to. the boiling point of the 
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solvent. The reaction can also be carried out in the 
absence of a solvent, in which case an excess of the 
carboxylic acid (III) or reactive derivative of the 
carboxylic acid (III) is used and the mixture is heated 
5 at a temperature from 40°C to its boiling point. The 

thus obtained 8-phenyl-6, 9-dihydro [1, 2,4] triazolo [3, 4- 
i ] purin-5-one derivative is then isolated by the usual 
methods known in the art. 

The hydrazinopurines of general formula (II) are 
10 obtained by reaction of the 6-thioxopurines of general 

formula (IV) 




(IV) 

15 (wherein R 2 , R 3 , R 4 and R 5 are as hereinbefore defined) 

with hydrazine hydrate at a temperature from 80 to 
150°C. 

The 6-thioxopurines of general formula (IV) are 
obtained by reaction of the 8-phenylxanthines of general 
20 formula (V) 




(V) 



(wherein R 2 , R 3 , R 4 and R 5 are as hereinbefore defined) 
with phosphorus pentasulphide or Lawesson's reagent 

(2, 4-bis (4-methoxyphenyl) -1, 3-dithia-2, 4-diphosphetane- 

2, 4-disulphide) . The reaction is preferably carried out 

in a solvent, such as benzene, toluene, dioxane or 

pyridine, at a temperature from 40°C to the boiling 

point of the solvent. 

The 8-phenylxanthines of general formula (V) are 
prepared from the corresponding compound of formula 
(VI): 



(wherein R 2 and R 3 are as defined above) by reaction 
with chlorosulphonic acid (preferably in excess) , 
preferably under a nitrogen atmosphere and at a 
temperature from -5°C to 10°C and where the solvent is 
the same chlorosulphonic acid. In this manner, the 
sulphonyl chloride of formula (VII) : 



o 




R 



(VI) 




R 



(VII) 



wherein R 2 and R 3 are as defined above, is obtained, 
which by further reaction with the corresponding amine 
(VIII) : 



- 12 - 

HN 

\ 5 

R 



(VIII) 



wherein R 4 and R 5 are as defined above, produces the 8- 
phenylxanthine derivative of general formula (VI) . The 
reaction is carried out in an organic solvent preferably 
a polar aprotic organic solvent such as dioxane, 
methylene chloride or tetrahydrof uran, at a temperature 
from 10°C to the boiling point of the solvent and in the 
presence of an organic base, preferably an amine base 
such as triethylamine . 

The 8-phenyl-6, 9-dihydro [ 1 , 2, 4 ] triazolo [3, 4-i] - 

purin-5-one derivatives of general formula (I) are also 
prepared according to a further feature of the present 
invention, from the corresponding phenylxanthine of 
formula (IX) : 



(wherein R 1 , R 2 and R 3 are as hereinbefore defined) by 
reaction with chlorosulphonic acid (preferably in 
excess), preferably under a nitrogen atmosphere and at a 
temperature from -5°C to 10°C and where the solvent is 




N — N 

' w 



p 



(IX) 
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the same chlorosulphonic acid. In this manner, the 
sulphonyl chloride of formula (X) : 




(X) 



5 wherein R 1 , R 2 and R 3 are as defined above, is obtained, 

which by further reaction with the corresponding amine 
(VIII) : 




(VIII) 

10 wherein R 4 and R 5 are as defined above, gives the 8- 

phenyl-6, 9 -di hydro [l,2,4]triazolo[3,4-i] pur in- 5 -one 
derivative of general formula (I) . The reaction is 
carried out in an organic solvent preferably a polar 
aprotic organic solvent such as dioxane, methylene 

15 chloride or tetrahydrof uran, at a temperature from 10°C 

to 40°C and in the presence of an organic base, 
preferably an amine base such as triethylamine . The 
8 -phenyl- 6, 9-dihydro [1,2,4] triazolo [3, 4-i ] purin-5-one 
derivative is then isolated by the usual methods known 

20 in the art. 

The intermediate compounds of formula (IX) can be 
prepared by reaction of the corresponding 
hydrazinopurine derivative of formula (XI) : 
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(XI) 



(wherein R 2 and R 3 are as hereinbefore defined) and the 
corresponding carboxylic acid of general formula (III) : 

R 1 — C0 2 H 

5 (III) 

(wherein R 1 is as hereinbefore defined) or a reactive 
derivative thereof. The reactive derivative of the 
carboxylic acid (III) is preferably an acid halide, 

10 orthoester or anhydride. The reaction can be carried out 

in a solvent, preferably a polar aprotic solvent, such 
as N, N-dimethylf ormamide, dioxane, acetone or 
tetrahydrofuran, in the presence of an organic base, 
preferably an amine base, such as triethylamine and at a 

15 temperature from 15°C to 40°C. The reaction can also be 

carried out in the absence of a solvent, in which case 
an excess of the carboxylic acid (III) or reactive 
derivative of the carboxylic acid (III) is used and the 
mixture is heated at a temperature from 40°C to its 

20 boiling point. 

The hydrazinopurines of general formula (XI) are 
obtained by reaction of the 6- thioxopurines of general 
formula (XII) 
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(XII) 

(wherein R 2 and R 3 are as hereinbefore defined) with 
hydrazine hydrate at a temperature from 80°C to 150°C. 
5 The 6-thioxopurines of general formula (XII) are 

obtained by reaction of the 8-phenylxanthines of general 
formula (VI) 




(VI) 



(wherein R 2 and R 3 are as hereinbefore defined) with 
phosphorus pentasulphide or Lawesson's reagent (2,4- 
bis (4-methoxyphenyl) -1, 3-dithia-2, 4-diphosphetane-2 , 4- 
disulphide) . The reaction is preferably carried out in a 
solvent, such as benzene, toluene, dioxane or pyridine, 
at a temperature from 40°C to the boiling point of the 
solvent . 

The 8-phenylxanthines of general formula (VI) can 
be prepared by reaction of the corresponding 5, 6- 
diaminouracils and the corresponding salicylic acid 
derivatives by methods known per se, e.g. H. W. Hamilton 



15 
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et al., J. Med. Chem. 1985, 28, 1071-1079 and references 
cited therein. 

The 8 -phenyl- 6, 9-dihydro [1,2,4] triazolo [3, 4- 
i]purin-5-one derivatives of formula (I) can be 
5 converted by methods known per se into pharmaceutically 

acceptable salts, preferably acid addition salts by 
treatment with organic or inorganic acids such as 
fumaric, tartaric, succinic or hydrochloric acid. 
Similarly, the 8 -phenyl- 6, 9-dihydro [1,2,4] triazolo [3, 4- 

10 i]purin-5-one derivatives of formula (I) in which there 

is the presence of an acidic group may be converted into 
pharmacologically acceptable salts by reaction with an 
alkali metal hydroxide, such as sodium or potassium 
hydroxide, or an organic base. The acid or alkali 

15 addition salts so formed may be interchanged with 

suitable pharmaceutically acceptable counterions using 
processes known per se. 

The cyclic GMP specific phosphodiesterase (PDE 5) 
was isolated from human platelet lysates by ion exchange 

20 chromatography using a Mono-Q column. The enzyme 

activity was determined using 0.25 yM [3H] -cyclic GMP as 
substrate. The purification of the enzyme and the 
assessment of the PDE 5 inhibitory activity of our 
compounds were performed essentially as described by 

25 Gristwood et al., Br. J. Pharmacol. 1992, 105, 985-991. 

The results are shown in Table 1 . 
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TABLE 1 



Ex amp 1 e 


IC 50 (nM) 


4 


11.0 


6 


13.0 


17 


1.5 


18 


14.0 


22 


3.7 


27 


4.0 


43 


4.0 



As can be seen from Table 1, the compounds of 
formula (I) are potent inhibitors of cyclic GMP specific 
phosphodiesterase (PDE 5). Preferred 8-phenyl-6, 9- 
dihydro [1, 2, 4] triazolo [3, 4-i ] purin-5-one derivatives of 
the invention possess an IC 50 value for the inhibition 
of PDE 5 (determined as defined above) of less than 
30 nM, preferably less than 20 nM and most preferably 
less than 15 nM. The 8-phenyl-6, 9-dihydro [1, 2, 4 ] - 
triazolo [3, 4-i] purin-5-one derivatives of the invention 
are useful in the treatment of stable, unstable and 
variant angina, hypertension, pulmonary hypertension, 
congestive heart failure, renal failure, athero- 
sclerosis, conditions of reduced blood vessel potency, 
peripheral vascular disease, vascular disorders (e.g. 
Raynaud's disease), thrombosis, bronchitis, chronic 
asthma, allergic asthma, allergic rhinitis, glaucoma, 
male erectile dysfunction, female sexual dysfunction and 
diseases characterized by disorders of gut motility, 
e.g. irritable bowel syndrome. 

Accordingly, the 8-phenyl-6, 9-dihydro [ 1 , 2, 4] - 
triazolo [3, 4-i]purin-5-one derivatives of the invention 
and pharmaceutically acceptable salts thereof, and 
pharmaceutical compositions comprising such compounds 
and/or salts thereof, may be used in a method of 
treatment of disorders of the human body which comprises 
administering to a patient requiring such treatment an 



effective amount of a 8-phenyl- 6, 9-dihydro [ 1 , 2 , 4 ] - 
triazolo [3, 4-i ] purin-5-one derivative of the invention 
or a pharinaceutically acceptable salt thereof. 

The present invention also relates to 
pharmaceutical compositions which comprise, as active 
ingredient, at least one 8-phenyl-6, 9-dihydro [1, 2, 4] - 
triazolo [3, 4-i ] purin-5-one derivative of formula (I) or 
a pharinaceutically acceptable salt thereof in 
association with a pharinaceutically acceptable excipient 
or diluent. The active ingredients may represent 0.001% 
to 99% by weight, preferably 0.01% to 90% by weight of 
the composition, depending on the nature of the 
formulation and whether further dilution is to be made 
prior to application. 

Preferably the compositions are made up in a form 
suitable for oral, topical, nasal, rectal, percutaneous 
or injectable administration. 

The pharinaceutically acceptable excipients which 
are admixed with the active component, or salts of such 
component, to form the compositions of this invention 
are well known per se and the excipients used depend on 
the method of administering the compositions. 

The compositions of this invention are preferably 
adapted for injectable and oral administration. In this 
case, the compositions for oral administration may take 
the form of tablets, delayed-release tablets, sublingual 
tablets, capsules or liquid preparations, such as 
mixtures, elixirs, syrups or suspensions, all containing 
the compound of the invention; such preparations may be 
made by methods well known in the art. 

The diluents which may be used in the preparation 
of the compositions include those liquid and solid 
diluents which are compatible with the active 
ingredient, together with colouring or flavouring 
agents, if desired. Tablets or capsules may conveniently 
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contain between 2 and 500 mg of active ingredient or the 
equivalent amount of a salt thereof. 

The liquid compositions adapted for oral use may be 
in the form of solutions or suspensions. The solutions 
5 may be aqueous solutions of a soluble salt or other 

derivative of the active compound in association with, 
for example, sucrose to form a syrup. The suspensions 
may comprise an insoluble active compound of the 
invention or a pharmaceutically acceptable salt thereof 

10 in association with water, together with a suspending 

agent or flavouring agent. 

Compositions for parenteral injection may be 
prepared from soluble salts, which may or may not be 
freeze-dried and which may be dissolved in pyrogen-free 

15 aqueous media or other appropriate parenteral injection 

fluid. 

Effective doses are normally in the range of 
10-600 mg of active ingredient per day. The daily dosage 
may be administered in one or more treatments, 
20 preferably from 1 to 4 treatments, per day. 

The syntheses of the compounds of the invention and 
of their intermediates for use therein are illustrated 
by the following Examples (including Preparation 
Examples (Preparations 1-28)) which do not limit the 
25 scope of the invention in any way. 

The a H Nuclear Magnetic Resonance Spectra were 
recorded on a Varian Gemini 300 MHz spectrometer. The 
Mass Spectra were recorded on an HP 5988A instrument 
using APcI ionization. The melting points were recorded 
30 using a Perkin Elmer DSC-7 apparatus. 

PREPARATION EXAMPLES 



35 



PREPARATION 1 

8 - ( 2 -E thoxy phenyl ) -6-ethyl-6, 9 -di hydro [1,2,4]- 
triazolo [3, 4-i]purin-5-one 
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a) A solution of 2-ethoxybenzoyl chloride (12,0 g, 
65 ramol) in dimethyl formamide (10 ml) was added dropwise 
to a stirred solution of 5, 6-diamino-l-ethyl-lH- 
pyrimidine-2, 4-dione (10.4 g, 61 mmol) and triethylamine 
5 (9.8 ml, 65 mmol) in dimethyl formamide (250 ml). The 

resulting mixture was stirred for 20 hours at room 
temperature, then evaporated under reduced pressure. 
Aqueous sodium hydroxide solution (IN, 98 ml, 98 mmol) 
was added and the mixture heated under reflux for 
10 6 hours. The resulting solution was acidified with IN 

hydrochloric acid and the precipitate collected and 
dried under vacuum to give 8- (2-ethoxyphenyl ) -3-ethyl- 
3, 7-dihydropurine-2, 6-dione as a beige solid (7.0 g, 
72%) . 

15 b) Phosphorus pentasulphide (5.5 g, 12.4 mmol) was 

added portionwise to a stirred suspension of the above 
compound (7.0 g, 2 3.3 mmol) in pyridine (115 ml) and the 
resulting mixture stirred under reflux for 3 hours, then 
evaporated under reduced pressure. The residue was 

20 triturated with hydrochloric acid (2N, 100 ml) and the 

precipitate collected by filtration and dried under 
vacuum to yield 8- (2-ethoxyphenyl) -3-e thyl- 6-mercapto- 
3, 7-dihydropurin-2-one (6.9 g, 95%) as a pale brown 
solid. 

25 c) A stirred mixture of the above compound (6.9 g, 

21.8 mmol) and hydrazine monohydrate (100 ml) was heated 
to 130°C for 3 hours. The resulting mixture was cooled 
and the precipitate collected by filtration and washed 
with water and ethanol, then dried under vacuum to yield 

30 8- (2-ethoxyphenyl) -3-ethyl-6-hydrazino-3, 7-dihydropurin- 

2-one (6.6 g, 97%) as an off-white solid. 

d) A stirred mixture of the above compound (6.6 g, 
21.0 mmol) and formic acid (110 ml) was heated under 
refl ux for 2 hours . The resulting solution was 

35 concentrated under vacuum and the residue partitioned 

between dichloromethane and aqueous sodium bicarbonate 
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solution. The organic phase was separated, washed with 
water, dried (MgS0 4 ) and evaporated under reduced 
pressure to yield the title product (5.4 g, 79%) as an 
off-white solid. 
5 5 (DMS0-d6) : 1.38 (3H,t), 1.49 (3H,t), 4.27 (4H,m), 

7.08 (lH,t), 7.21 (lH,d), 7.47 (lH,t), 7.97 (lH,d), 9.21 
dH,s). 

PREPARATION 2 

10 4 -E thoxy-3- ( 6-ethyl -5-oxo-6 , 9-dihydro-5H[ 1 ,2,4] triazolo- 

[3 , 4-i]purin-8-yl) benzenesulphonyl , chloride 

The title compound of Preparation 1 (5.4 g, 
16.6 minol) was added in a suitable portion to ice-cooled 
chlorosulphonic acid (16 ml) and the resulting mixture 

15 stirred at 0°C for 30 minutes and at room temperature 

overnight. The reaction mixture was carefully poured 
into stirred ice-water and the precipitate collected by 
filtration and dried under reduced pressure to yield the 
title compound (6.4 g, 91%) as a white solid. 

20 6 (DMS0)-d6): 1.42 (6H,m), 4.33 (2H,q), 4.42 

(2H,q), 7.23 (lH,d), 7.73 (lH,d), 8.39 (lH,s), 9.59 
(lH,s) . 

PREPARATION 3 

25 6 -Ethyl -8- ( 2 -pr opoxyphenyl ) -6, 9 -di hydro [1,2,4]- 

triazolo [3 , 4-i]purin-5-one 

Obtained as a white solid (51% overall) from 5,6- 
diamino-l-ethyl-lif-pyr imidine-2 , 4-dione and 2- 
propoxybenzoyl chloride by the procedure described in 
30 Preparation 1. 

5 (DMSO)-d6): 1.15 (t, 3 H) , 1.51 (t, 3 H) , 2.05 
(m, 2 H), 4.22 (t, 2 H) , 4.44 (q, 2 H) , 7.05 (d, 1 H) , 
7.12 (t, 1 H) , 7.42 (t, 1 H) , 8.40 (d, 1 H) , 8.95 
(s, 1 H) , 11.40 (bs, 1 H) . 
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PREPARATION 4 

3- (6-Ethyl-5-oxo-6, 9-dihydro-5H[l ,2,4] triazolo [3 , 4-i] - 
purin-8-yl) -4 -propoxybenzenesulphonyl chloride 

Obtained as a white solid (74%) from the title 
5 compound of Preparation 3, using the procedure described 

in Preparation 2* 

6 (DMS0)-d6): 0.95 (t, 3 H) , 1.39 (t, 3 H) , 1.82 
(m, 2 H), 4.33 (m, 4 H) , 7.22 (d, 1 H) , 7.75 (d, 1 H) , 
8.28 (s, 1 H), 9.55 (s, 1 H) , 14.4 (bs, 1 H) . 

10 

PREPARATION 5 . 

8- (2 -Bu toxyphenyl ) -6 -ethyl -6 , 9 -di hydro [1,2,4]- 
triazolo [3 , 4-i]purin-5-one 

Obtained as a white solid (70% overall) from 5,6- 
15 diamino-l-ethyl-ltf-pyrimidine-2, 4-dione and 2-butoxy- 

benzoyl chloride by the procedure described in 
Preparation 1. 

5 (DMSO)-d6): 1.05 (t, 3 H) , 1.51 (m, 5 H) , 1.95 
(m, 2 H), 4.25 (t, 2 H) , 4.45 (q, 2 H) , 7.05 (d, 1 H) , 
20 7.13 (t, 1 H), 7.42 (t, 1 H) , 8.40 (d, 1 H) , 8.95 

(s, 1 H) , 11.55 (bs, 1 H) . 

PREPARATION 6 

4 - Butoxy-3- ( 6-ethyl-5-oxo-6 , 9-dihydro-5H[ 1,2,4] triazolo- 
25 [ 3 , 4 -i ] purin-8-yl ) benzenesulphonyl chloride 

Obtained as a white solid (42%) from the title 
compound of Preparation 5, using the procedure described 
in Preparation 2. 

5 (DMS0)-d6): 0.95 (t, 3 H) , 1.40 (m, 5 H) , 1.80 
30 (m, 2 H), 4.32 (m, 4 H) , 7.22 (d, 1 H) , 7.75 (d, 1 H) , 

8.38 (s, 1 H), 9.55 (s, 1 H) , 13.0 (bs, 1 H) . 

PREPARATION 7 

8 - (2 -E thoxyphenyl ) - 6-propyl -6 , 9-dihydro [1,2,4] triazolo- 
35 [3 , 4-i]purin-5-one 
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Obtained as a white solid (28% overall) from 5,6- 
diamino-l-propyl-ltf-pyrimidine-2, 4-dione and 2-ethoxy- 
benzoyl chloride by the procedure described in 
Preparation 1. 

5 5 (DMS0)-d6): 0.96 (3H,t), 1.41 (3H,t), 1.83 

(2H,m), 4.18 (2H,t), 4.28 (2H,q), 7.09 (lH,t), 7.20 
(lH,d), 7.46 (lH,t), 7.93 (lH,d), 9.21 (lH,s). 

PREPARATION 8 

10 4 -Ethoxy-3- (5-oxo-6-propyl-6 , 9 -di hydro -5H[ 1 ,2,4]- 

triazolo [3,4-1] purin-8-yl ) benzenesulphonyl chloride 

Obtained as a white solid (73%) from the title 
compound of Preparation 7, using the procedure described 
in Preparation 2. 
15 5 (DMSO)-d6): 0.99 (3H,t), 1.42 (3H,t), 1.89 

(2H,m), 4.22 (2H,t), 4.32 (2H,q), 7.19 (lH,d), 7.69 
(lH,d), 8.26 (lH,s), 9.33 (lH,s). 

PREPARATION 9 

20 8- (2-Propoxyphenyl ) -6 -propyl -6 , 9-dihydro [1,2,4] triazolo- 

[3 , 4-i] purin-5-one 

Obtained as a beige solid (21% overall) from 5,6- 
diamino-l-propyl-lH-pyrimidine-2, 4-dione and 2-propoxy- 
benzoyl chloride by the procedure described in 
25 Preparation 1 . 

5 (DMSO)-d6): 0.96 (3H,t), 0.99 (3H,t), 1.83 
(4H,m), 4.17 (4H,m), 7.10 (lH,t), 7.22 (lH,d), 7.49 
(lH,t), 7.96 (lH,d), 9.22 (lH,s). 

30 PREPARATION 10 

3- (5-Oxo-6-propyl-6, 9-dihydro-5H[l , 2 ,4] triazolo [3,4-i] - 
purin-8-yl) -4 -propoxybenzenesulphonyl chloride 

Obtained as a white solid (100%) from the title 
compound of Preparation 9, using the procedure described 
35 in Preparation 2. 
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5 (DMS0)-d6): 0.98 (6H,m), 1,88 (4H / m) / 4.26 
(4H,m), 7.23 (lH,d), 7.71 (lH,d), 8.30 (lH,s), 9.50 
(lH,s) . 



5 PREPARATION 11 

6-Butyl-8- (2-ethoxyphenyl ) -6 , 9-dihydro [1,2,4] triazolo- 
[3, 4-iJpurin-5-one 

Obtained as an off-white solid (49% overall) from 
5, 6-diamino-l-butyl-lJf-pyrimidine-2 r 4-dione and 
10 2-ethoxybenzoyl chloride by the procedure described in 

Preparation 1 . 

5 (CDC1 3 ) : 1.02 (3H,t), 1.48 (2H,m), 1.63 (3H,t), 
1.88 (2H,m), 4.39 (4H,m), 7.07 (lH,d), 7.16 (lH,t), 7.42 
(lH,d), 8.41 (lH,d), 8.93 (!H,s), 11.37 (lH,bs). 

15 

PREPARATION 12 

3- (6-Butyl-5-oxo-6, 9-dihydro-5H[ 1 , 2 , 4 ] triazolo [3,4-i] - 
purin-8-yl) -4 -ethoxybenzenesulphonyl chloride 

Obtained as a white solid (90%) from the title 
20 compound of Preparation 11, using the procedure 

described in Preparation 2. 

5 (CDCI3) : 0.96 (3H,t), 1.42 (5H,m), 1.82 (2H,m), 
4.28 (2H,t), 4.39 (2H,q), 7.20 (lH,d), 7.72 (lH,d), 8.29 
(lH,s) , 9.43 (lH,s) . 

25 

PREPARATION 13 

6-Butyl-8- (2-propoxyphenyl) -6, 9-dihydro [1,2,4] triazolo- 
[3 , 4-i]purin-5-one 

Obtained as a beige solid (41% overall) from 5,6- 
30 diamino-l-butyl-lif-pyrimidine-2, 4-dione and 2-propoxy- 

benzoyl chloride by the procedure described in 
Preparation 1. 

5 (CDCI3) : 1.03 (3H, t), 1.12 (3H, t) , 1.50 
(2H, m) , 1.90 (2H, m) , 2.05 (2H, m) , 4.26 (2H, t), 4.39 
35 (2H, t), 7.12 (2H, m) , 7.43 (1H, t) , 8.40 (1H, d) , 8.95 

(1H, s) , 11.36 (1H, m) . 
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PREPARATION 14 

3- (6-Butyl-5-oxo-6 , 9-dihydro-5H[ 1 , 2 , 4 ] triazolo [3,4-i] - 
purin-8-yl ) -4 -propoxybenzenesulphonyl chloride 

Obtained as a white solid (86%) from the title 
5 compound of Preparation 13, using the procedure 

described in Preparation 2. 

5 (CDC1 3 ) : 1.05 (6H, m) , 1.50 (2H, m) , 1.95 
(4H, m) , 4.40 (4H, m) , 7.35 (1H, d) , 8.10 (1H, d) , 8.82 
(1H, s) , 9.05 (1H, s) . 

10 

PREPARATION 15 

8- (2-Butoxyphenyl) -6-butyl-6 , 9-dihydro [1 ,2 , 4 ] triazolo- 
[3, 4-i] purin-5-one 

Obtained as a beige solid (22% overall) from 5,6- 
15 diamino-l-butyl-lff-pyrimidine-2, 4-dione and 

2-butoxybenzoyl chloride by the procedure described in 
Preparation 1. 

5 (CDCI3) : 1.02 (6H,m), 1.55 (4H,m), 1.95 (4H,m), 
4.35 (4H,m), 7.10 (2H,m) , 7.42 (lH,m), 8.40 (lH,d), 8.95 
20 (lH,s) , 11.43 (lH,bs) . 

PREPARATION 16 

4- Butoxy-3- (6-butyl-5-oxo-6, 9-dihydro-5H[l ,2 , 4 ] triazolo- 
[3 , 4 -i]purin-8-yl ) benzenesulphonyl chloride 

25 Obtained as a white solid (77%) from the title 

compound of Preparation 15, using the procedure 
described in Preparation 2. 

5 (CDCI3) : 1.03 (6H, m) , 1.52 (4H, m) , 1.95 
(4H, m) , 4.41 (4H, m) , 7.25 (1H, d) , 8.09 (1H, d) , 8.95 

30 (1H, s), 9.03 (1H, s), 11.94 (1H, bs). 



PREPARATION 17 

3-Methyl-8- (2 -propoxyphenyl ) -6 -propyl -6 , 9-dihydro- 
[1,2,4] triazolo [3, 4-i] purin-5-one 
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A mixture of 8- (2-propoxyphenyl ) -3-propyl- 6-hydra- 
zino-3, 7-dihydropurin-2-one (1.0 g, 2.9 mitiol, see 
Preparation 9) and triethyl orthoacetate (10 ml) was 
heated under reflux for 2 h. The resulting mixture was 
5 cooled and the precipitate collected by filtration and 

washed with water and ethanol, then dried under vacuum 
to yield the title compound (0.82 g, 77%) as an off- 
white solid. 

5 (DMSO)-d6): 0.92 (3H, t) , 0.96 (3H, t), 1.82 
10 (4H, m) , 2.77 (3H, s) , 4.24 (4H, m) , 7.08 (1H, t) , 7.20 

(1H, d), 7.45 (1H, t), 7,92 (1H, d) 

PREPARATION 18 

3- (3-Methyl-5-oxo- 6 -propyl -6 , 9-dihydro-5H[ 1 ,2,4]- 
15 triazolo [3, 4 -i ] purin-8-yl ) -4-propoxybenzenesulphonyl 

chloride 

Obtained as a white solid (88%) from the title 
compound of Preparation 17, using the procedure 
described in Preparation 2. 
20 5 (CDC1 3 ) : 1.10 (4H, m) , 1.96 (2H, m) , 2.09 

(2H, m) , 2.96 (3H, s), 4.32 (2H, t) , 4.48 (2H, t) , 7.28 
(1H, d) , 8.09 (lH,d), 9.07 (1H, s), 11.8 (1H, bs) 

PREPARATION 19 

25 6-Hydrazino-8- [5- (4 -methylpiperazine-1 -sulphonyl ) -2- 

propoxyphenyl ] -3-propyl-3 , 7-dihydropurin-2-one 

a) Phosphorus pentasulphide (0.7 g, 3.1 mmol) was 
added portionwise to a stirred suspension of 8- [5- (4- 
methylpiperazine-l-sulphonyl) -2-propoxyphenyl ] -3-propyl- 

30 3, 7-dihydropurine-2, 6-dione (1.5 g, 23.3 mmol) in 

pyridine (15 ml) and the resulting mixture was heated 
under reflux for 3 hours, then evaporated under reduced 
pressure to give crude 8- (2-propoxyphenyl) -3-propyl-6- 
mercapto-3, 7-dihydropurin-2-one (1.38 g) which was used 

35 directly in the next step. 
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6 (DMS0)-d6): 0.89 (3H, t) , 1.03 (3H, t) , 1.75 
(2H, m) , 1.82 (2H, m) , 2.15 (3H, s) , 2.37 (4H, m) , 2.92 
(4H, m) , 3.97 (2H, t) , 4.20 (2H, t) , 7.42 (1H, d) , 7.82 
(lh, d) , 8.16 (1H, s), 12.34 (1H, bs) , 12.67 (1H, bs) . 
5 b) A stirred mixture of the above compound (1.38 g) 

and hydrazine monohydrate (15 ml) was heated to 130 °C 
for 3 hours. The resulting mixture was cooled and the 
precipitate collected by filtration and washed with 
water and ethanol, then dried under vacuum to yield 6- 
10 hydrazino-8- [5- ( 4-methylpiperazine-l-sulphonyl ) -2- 

propoxyphenyl] -3-propyl-3, 7-dihydropurin-2-one (1 . 08 g, 
70% overall) as an off-white solid. 

5 (DMSO)-d6): 0.89 (3H, t) , 1.04 (3H, m) , 1.70 
(2H, m) , 1.89 (2H, m) , 2.13 (3H, s) , 2.36 (4H, m) , 2.91 

15 (4H, m) , 3.96 (2H,m), 4.28 (2H, m) , 7.51 (1H, d) , 7.81 

(1H, d) , 8.51 (1H, s) . 

PREPARATION 20 

6-Hydrazino-8- [5- (piperazine-l-sulphonyl) -2-propoxy- 
phenyl ] -3-propyl-l ,3,6, 7 - te trahydropur in-2 -one 

Obtained as a beige solid (10% overall) from 8-[5- 
(piperazine-l-sulphonyl) -2-propoxyphenyl ] -3-propyl-3, 7- 
dihydropurine-2, 6-dione by the procedure described in 
Preparation 19. 

6 (DMS0)-d6): 0.89 (3H, t) , 1.06 (3H, m) , 1.72 
(2H, m) , 1.91 (2H, m) , 2.71 (4H, m) , 2.82 (4H, m) , 3.96 
(2H, m) , 4.28 (2H, m) , 7.51 (1H, d) , 7.88 (1H, d) , 8.52 
(1H, s) . 

30 PREPARATION 21 

6-Hydrazino-8- [5- (4-methyl [ 1 , 4 ] diazepine-1 -sulphonyl) -2- 
propoxyphenyl ] -3-propyl-l ,3,6, 7-tetrahydropurin-2-one 

Obtained as an off-white solid (91% overall) from 
8 - [5 - (4-methyl [1, 4 ] diazepine-l-sulphonyl ) -2- 
35 propoxyphenyl] -3-propyl-3, 7-dihydropurine-2 , 6-dione by 

the procedure described in Preparation 19. 



20 



25 
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6 (DMS0)-d6): 0.89 (3H, t) , 1.04 (3H, m) , 1.72 (4H, 
m), 1.92 (2H, m) , 2.22 (3H, s) , 2.4-2.6 (6H, m) , 3.38 
(4H, m) , 3.98 (2H, t) , 4.28 (2H, t) , 7.44 (1H, d) , 7.86 
(1H, d) , 8.58 (1H, s) . 

5 

PREPARATION 22 

6-Hydrazino-8- [5- (morpholine-4 -sulphonyl ) -2 -propoxy- 
phenyl] -3-propyl-3 , 7-dihydropurin-2-one 

Obtained as a beige solid (16% overall) from 8- [5- 
10 (morpholine-4-sulphonyl) -2-propoxyphenyl ] -3-propyl-3, 7- 

dihydropurine-2, 6-dione by the procedure described in 
Preparation 1 9 . 

6 (DMSO)-d6): 0.88 (3H, t) , 1.03 (3H, m) , 1.75 
(2H, m), 1.92 (2H, m) , 2.92 (4H, m) , 3.64 (4H, m) , 3.96 
1.5 (2H, m), 4.25 (2H, m) , 7.52 (1H, m) , 7.79 (1H, m) , 8.51 

(1H, s) . 



PREPARATION 23 

8- [2-Butoxy-5- (4-methylpiperazine-l-sulphonyl)phenyl] -6- 
20 hydra zino- 3 -propyl -3, 7-dihydropurin-2-one 

Obtained as a beige solid (71% overall) from 8-[2- 
butoxy-5- ( 4 -me thylpiperazine-1- sulphonyl) phenyl]-3- 
propyl-3, 7-dihydropurine-2, 6-dione by the procedure 
described in Preparation 19. 
25 5 (DMSO)-d6): 0.92 (6H,m) , 1.52 (2H, m) , 1.89 

(4H, m) , 2.12 (3H, s) , 2.37 (4H, m) , 2.92 (4H, m) , 3.99 
(2H, t), 4.26 (2H, t) , 7.48 (1H, d) , 7.84 (1H, d) , 8.17 
(1H, s) . 



30 PREPARATION 24 

8- [2 -Bu toxy-5- (morphol i ne - 4 - sulphonyl ) phenyl ] -6- 
hydrazino-3-propyl-3 , 7-dihydropurin-2-one 

Obtained as a beige solid (30% overall) from 8-[2- 
butoxy-5- (mo rpholine-4-sulphonyl ) phenyl] -3-propyl-3, 7- 
35 dihydropurine-2, 6-dione by the procedure described in 

Preparation 19. 
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5 (DMS0)-d6): 0.92 (6H, m) , 1.46 (2H, m) , 1.68 
(2H, m) , 1.82 (2H, m) , 2.86 (4H, m) , 3.60 (4H, m) , 3.94 
(2H, t), .4.32 (2H, m) , 7.50 (1H, d) , 7.80 (1H, d) , 8.49 
(1H, s) . 

5 

PREPARATION 25 

8- (2-Propoxyphenyl) - 6 -pyr i di n - 2 -y Ime thy 1 - 6 , 9 - 
dihydro [1,2,4] triazolo [ 3 , 4 -i] purin-5-one 

Obtained as a beige solid (19% overall) from 5,6- 
10 diamino-l-pyridin-2-ylmethyl-lif-pyrimidine-2, 4-dione and 

2- propoxybenzoyl hydrochloride by the procedure 
described in Preparation 1. 

PREPARATION 2 6 

15 3- (5-Oxo-6-pyridin-2-ylmethyl-6, 9 -dihydro-5H[ 1 ,2,4] - 

triazolo [3 , 4-i ] pur in- 8 -yl) -4 -propoxybenzenesulphonyl 
chloride 

Obtained as a white solid (65%) from the title 
compound of Preparation 25, using the procedure 
20 described in Preparation 2. 

PREPARATION 27 

6 -Butyl -8- (2-propoxyphenyl ) -3 -propyl -6 , 9 -dihydro [1,2,4]- 
triazolo [3 ,4-i]purin-5-one 

25 Obtained as a white solid (28% overall) from 5,6- 

diamino-l-butyl-lff-pyrimidine-2, 4-dione and 2- 
propoxybenzoyl chloride by the procedure described in 
Preparation 1, using trimethyl orthobutyrate instead of 
formic acid in the last step. 

30 

PREPARATION 2 8 

3- (6-Butyl-5-oxo-3-propyl-6, 9-dihydro-5H[l , 2 , 4 ] triazolo- 
[3, 4-i]purin-8-yl) -4 -propoxybenzenesulphonyl chloride 
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Obtained as a white solid (86%) from the title 
compound of Preparation 27, using the procedure 
described in Preparation 2. 

5 PREPARATION 29 

6-Isobutyl-8- (2 -propoxyphenyl ) -6 , 9 -di hydro [1,2,4]- 
triazolo [3 , 4-i ] purin-5-one 

Obtained as a white solid (21% overall) from 5,6- 
diamino-l-isobutyl-lH-pyrimidine-2, 4-dione and 2- 
10 propoxybenzoyl chloride by the procedure described in 

Preparation 1. 

5 (DMSO-d6) : 0.93 (9H, m) , 1.80 (2H, m) , 2.36 
(1H, m), 4.02 (2H, d) , 4.12 (2H, t) , 7.09 (1H, t) , 7.18 
(1H, d) , 7.44 (1H, t), 7.92 (1H, d) , 9.20 (1H, s) . 

15 

PREPARATION 30 

3- (6-Isobutyl-5-oxo-6, 9-dihydro-5H [1 , 2,4] triazolo [3 , 4- 
i ]purin-8-yl) -4-propoxybenzenesulphonyl chloride 

Obtained as a white solid (62%) from the title 
20 compound of Preparation 29, using the procedure 

described in Preparation 2. 

5 (DMS0-d6) : 1.01 (9H, m) , 1.86 (2H, m) , 2.36 
(1H, m) , 4.06 (2H, d) , 4.19 (2H, t) , 7.18 (1H, d) , 7.66 
(1H, d) , 8.18 (1H, s), 9.27 (1H, s) . 

25 

PREPARATION 31 

6-Pentyl -8- (2 -propoxyphenyl ) -6 , 9 -di hydro [1,2,4]- 
triazolo [3, 4-i]purin-5-one 

Obtained as a white solid (19% overall) from 5,6- 
30 diamino-l-pentyl-lH-pyrimidine-2, 4-dione and 2- 

propoxybenzoyl chloride by the procedure described in 
Preparation 1 . 

6 (DMSO-d6) : 0.83 (3H, t) , 0.96 (3H, t) , 1.33 
(4H, m) , 1.82 (4H, m) , 4.15 (4H, m) , 7.06 (1H, t) , 7.19 

35 (1H, d), 7.42 (1H, t) , 7.91 (1H, d) , 9.19 (1H, s) . 
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PREPARATION 32 

3- ( 5-Oxo-6 -pen tyl-6 , 9-dihydro-5H [1,2,4] triazolo [3 , 4-i ] - 
purin-8-yl) -4 -propoxybenzenesulphonyl chloride 

Obtained as a white solid (55%) from the title 
5 compound of Preparation 31, using the procedure 

described in Preparation 2. 

5 (DMS0-d6) : 0.88 (3H, m) , 0.98 (3H, t) , 1.38 
(4H, m) , 1.82 (4H, m) , 4.26 (4H, m) , 7.20 (1H, d) , 7.68 
(1H, d) , 8.22 (1H, s), 9.38 (1H, s) . 

10 
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EXAMPLE 1 

5 8- [2-Ethoxy-5- (4-methylpiperazine-l-sulphonyl)phenyl] -6- 

ethyl-6 , 9-dihydro [1,2,4] triazolo [3 , 4 -i] purin-5-one 

A solution of 1-methylpiperazine (0.3 ml, 2.6 mmol) 
in dichloromethane (25 ml) was added dropwise to a 
mixture of the title compound of Preparation 2 (1.1 g, 

10 2.4 mmol) and triethylamine (0.4 ml, 2.6 mmol) in 

dichloromethane (50 ml) and the resulting mixture was 
stirred at room temperature overnight. The reaction 
mixture was diluted with dichloromethane, washed with an 
aqueous solution of sodium bicarbonate and water, dried 

15 (MgS0 4 ) and evaporated under reduced pressure. The 

resulting crude residue, on crystallization from 
ethanol, afforded the title compound (1.1 g, 93%) as a 
white solid. 

m.p. 248 °C 

20 5 (DMSO)-d6): 1.38 (3H, t) , 1.50 (3H, t) , 2.15 

(3H, s), 2.40 (4H, m) , 2.93 (4H, m) , 4.25 (2H, m) , 4.40 
(2H, m), 7.45 (1H, d) , 7.90 (1H, d) , 8.24 (1H, s) , 9.28 
(1H, s) , 13.70 (1H, bs) . 

25 EXAMPLE 2 

8-{2-Ethoxy-5-[4- ( 2 -hydroxy ethyl ) piperazine-l- 
sulphonyl ] phenyl } -6 -ethyl -6 , 9-dihydro [1,2,4] triazolo- 
[3, 4-i]purin-5-one 

Obtained as a white solid (88%) from the title 
30 compound of Preparation 2 and 1- (2-hydroxyethyl) - 

piperazine following the procedure of Example 1. 
m.p. 230 °c 
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5 (DMS0)-d6): 1.40 (3H, t) , 1.50 (3H, t) , 2.38 
(2H, t), 2.50 (4H, m), 2.90 (4H, m) , 3.40 (2H, m) , 4.28 
(2H, m) , 4.40 (3H, m) , 7.46 (1H, d) , 7.90 (1H, d) , 8.26 
(1H, s), 9.27 (1H, s), 13.65 (1H, bs) . 

5 

EXAMPLE 3 

6-Ethyl-8- [2-propoxy-5- (4-pyridylaminosulphonyl) ] phenyl - 
6 , 9-dihydro [1 , 2,4] triazolo [3 , 4-i]purin-5-one 

Obtained as a white solid (4 6%) from the title 
10 compound of Preparation 2 and 4-aminopyridine following 

the procedure of Example 1. 
m.p. 279 °C 

5 (DMSO)-d6): 0.98 (3H, t) , 1.39 (3H, t) , 1.83 
(2H, m) , 4.19 (4H, m) , 6.94 (2H, bs) , 7.38 (1H, d) , 7.84 
15 (1H, d), 8.04 (2H, bs), 8.39 (1H, s), 9.22 (1H, s) . 

EXAMPLE 4 

6-Ethyl-8- [5- (4 -inethylpiperazine-l-sulphonyl ) -2-propoxy- 
phenyl] -6, 9-dihydro [1 ,2 , 4 ] triazolo [3,4-i]purin-5-one 

20 Obtained as a white solid (61%) from the title 

compound of Preparation 4 and 1-methylpiperazine 
following the procedure of Example 1. 
m.p. 117 °C 

5 (DMSO)-d6): 1.01 (3H, t) , 1.37 (3H, t) , 1.86 
25 (2H, m) , 2.38 (4H, m) , 2.92 (4H, m) , 4.26 (4H, m) , 7.48 

(1H, d), 7.80 (1H, d) , 8.21 (1H, s) , 9.28 (1H, s) , 13.72 
(1H, bs) 



EXAMPLE 5 

30 6-E thyl - 8 - { 2 -propoxy-5- [ 4 - (2 -hydroxye thyl ) piperazine - 1 - 

sulphonyl ] phenyl } -6 , 9-dihydro [1,2,4] triazolo [3, 4-i] - 
purin-5-one 

Obtained as a white solid (86%) from the title 
compound of Preparation 4 and 1- (2-hydroxyethyl) - 
35 piperazine following the procedure of Example 1. 

m.p. 217 °C 
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5 (DMS0)-d6): 1.0 (3H, t) , 1.37 (3H, t) , 1.89 
(2H, m) , 2.36 (2H, t) , 2.50 (2H, m) , 2.79 (4H, m) , 3.40 
(2H, m) , 4.22 (2H, t) , 4.38 (1H, bs) , 7.48 (1H, d) , 7.82 
(1H, d) , 8.22 (1H, s), 9.28 (1H, s) , 13.70 (1H, bs) 

5 

EXAMPLE 6 

6-Ethyl-8- (2-Butoxy-5- [4- (methylpiperazine-l-sulphonyl) - 
phenyl ] -6 , 9-dihydro [1,2,4] triazolo [ 3 , 4 -i ] purin-5-one 

Obtained as a white solid (56%) from the title 
10 compound of Preparation 6 and 1-methylpiperazine 

following the procedure of Example 1. 
m.p. 206 °C 

5 (DMSO)-d6): 0.94 (3H, t) , 1.38 <3H, t) , 1.48 
(2H, m) , 1.84 (2H, m) , 2.16 (3H, s) , 2.38 (4H, m) , 2.94 
15 (4H, m) , 4.31 (4H, m) , 7.80 (1H, d) , 7.81 (1H, d) , 8.22 

(1H, s), 9.26 (1H, s), 13.71 (1H, bs) 

EXAMPLE 7 

4 -Butoxy-3- ( 6-ethyl-5-oxo-6 , 9-dihydro-5H[ 1,2,4] triazolo- 
20 [3,4-i]purin-8-yl) -N,N-bis- (2 -hydroxyethyl ) benzene- 

sulphonamide 

Obtained as a white solid (71%) from the title 
compound of Preparation 6 and diethanolamine following 
the procedure of Example 1. 
25 m.p. 189 °C 

5 (DMSO)-d6): 0.94 (3H, m) , 1.39 (5H, m) , 1.84 
(2H, m) , 3.23 (4H, m) , 3.56 (4H, m) , 4.29 (4H, m) , 7.43 
(1H, d), 7.89 (1H, d) , 9.25 (1H, s) . 

30 EXAMPLE 8 

6-Ethyl-8- (2-butoxy-5- [4- (2 -hydroxyethyl ) piperazine-1- 
sulphonyl ] phenyl) -6 , 9-dihydro 1 1 , 2 , 4 ] triazolo [3, 4 -i] - 
purin-5-one 
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Obtained as a white solid (54%) from the title 
compound of Preparation 6 and 1- ( 2-hydroxyethyl ) - 
piperazine following the procedure of Example 1. 

m.p. 235 °C 

5 5 (DMS0)-d6): 0.93 (3H, t) , 1.37 (3H, t) , 1.45 

(2H, m) , 1.86 (2H, m) , 2.38 (2H, t) , 2.50 (4H, m) , 2.91 
(4H, m), 3.42 (2H, m) , 4.30 (5H, m) , 7.48 (1H, d) , 7.80 
(1H, d) , 8.20 (1H, s), 9.26 (1H, s), 13.72 (1H, bs) 

10 EXAMPLE 9 

4 -Butoxy-3- (6-ethyl-5-oxo-6 , 9-dihydro-5H[ 1,2,4] triazolo- 
[3 , 4 -i] purin-8-yl) -N- (2 -morpholin-4 -ylethyl ) benzene- 
sulphonamide 

Obtained as a white solid (60%) from the title 
15 compound of Preparation 6 and N- (2-aminoethyl ) morpholine 

following the procedure of Example 1. 
m.p. 158 °C 

5 (DMSO)-d6): 0.93 (3H, m) , 1.41 (5H, m) , 1.84 
(2H, m) , 2.30 (6H, m) , 2.90 (2H, m) , 3.48 (4H, m) , 4.30 
20 (4H, m) , 7.43 (1H, d) , 7.59 (1H, m) , 7.88 (1H, d) , 8.37 

(1H, d) , 9.26 (1H, s) . 

EXAMPLE 10 

8- (2-Butoxy-5-{4- [2- (2-hydroxyethoxy) ethyl ] piperazine-1- 
25 sulphonyl } phenyl) -6-ethyl-6 , 9-di hydro [1 , 2,4] triazolo- 

[3 , 4-i]purin-5-one 

Obtained as a white solid (70%) from the title 
compound of Preparation 6 and 1- [2- (2-hydroxyethoxy) - 
ethyl] piperazine following the procedure of Example 1. 
30 m.p. 108 °C 

5 (DMSO)-d6): 0.94 (3H, m) , 1.42 (5H, m) , 1.83 
(2H, m) , 2.46 (6H, m) , 2.91 (4H, m) , 3.36 (6H, m) , 4.32 
(4H, m) , 7.47 (1H, d) , 7.78 (1H, d) , 8.22 (1H, d) , 9.27 
(1H, s) . 
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EXAMPLE 11 

8- { 2 -E thoxy-5 - [ 4 -morphol ine - 1 - sulphonyl ] phenyl } -6- 
propyl-6, 9-dihydro [1,2 ,4] triazolo [3 , 4-i]purin-5-one 

Obtained as a white solid (37%) from the title 
5 compound of Preparation 8 and morpholine following the 

procedure of Example 1. 
m.p. 265 °C 

6 (DMS0)-d6): 0.95 (3H, t), 1.45 (3H, t) , 1.85 
(2H, m) , 2.90 (4H, m) , 3.65 (4H, m) , 4.20 (2H, t) , 4.40 
10 (2H, c) , 7.45 (1H, d) , 7.80 (1H, d) , 8.22 (1H, s), 9.25 

(1H, s), 13.7 (1H, bs) 



EXAMPLE 12 

8- [ 2 -E thoxy-5- (4 -methylpiperazine-1 -sulphonyl ) phenyl ] -6- 
15 propyl -6 , 9-dihydro [1,2,4] triazolo [3,4 -i] purin-5-one 

Obtained as a white solid (68%) from the title 
compound of Preparation 8 and 1-methylpiperazine 
following the procedure of Example 1. 

m.p. 252 °C 

20 5 (DMSO)-d6): 1.0 (3H, t) , 1.48 (3H, t) , 1.88 

(2H, m) , 2.19 (3H, s), 2.40 (4H, m) , 2.94 (4H, m) , 4.21 
(2H, t), 4.41 (2H, q) , 7.48 (1H, d) , 7.82 (1H, d) , 8.22 
(1H, s), 9.28 (1H, s), 13.68 (1H, bs) 

25 EXAMPLE 13 

8 - { 2 -E thoxy-5 - [4 - (2 - hydroxy e thy 1 ) piperazine-l- 
sulphonyl ] phenyl } -6-propyl-6 , 9-dihydro [1,2,4] triazolo- 
[3, 4-i]purin-5-one 

Obtained as a white solid (21%) from the title 
30 compound of Preparation 8 and 1- (2-hydroxyethyl ) - 

piperazine following the procedure of Example 1. 
m.p. 223 °C 

5 (DMSO)-d6): 0.98 (3H, t) , 1.60 (3H, t) , 1.85 
(2H, m) , 2.38 (2H, t), 2.50 (4H, m) , 2.91 (4H, m) , 3.41 
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(2H, m) , 4,19 (2H, t) , 2.39 (3H, m) , 7.46 (1H, d) , 7.81 
(1H, d) , 8.22 (1H, s), 9.28 (1H, s) , 13.72 (1H, bs) 



EXAMPLE 14 

5 8- [2-Ethoxy-5- (piperazine-l -sulphonyl ) phenyl ] -6-propyl- 

6, 9-dihydro [1,2,4] triazolo [3, 4-i]purin-5-one 

Obtained as a white solid (25%) from the title 
compound of Preparation 10 and piperazine following the 
procedure of Example 1 . 
10 m.p. 230 °C 

5 (DMSO)-d6): 0.97 (3H, t) , 1.00 (3H, t) , 1.86 
(4H, m) , 2.81 (8H, m) , 4.19 (2H, t) , 4.37 (2H, t) , 7.46 
(1H, d) , 7.78 (1H, d) , 8.19 (1H, s), 9.26 (1H, bs) 

15 EXAMPLE 15 

8 - [5 - (Morpholi no sulphonyl) -2 -pr opoxyphenyl ] -6 -propyl - 
6 , 9-dihydro [1 , 2,4] triazolo [3, 4-i]purin-5-one 

A stirred mixture of the title compound of 
Preparation 22 (0.22 g, 0.45 mmol) and formic acid 

20 (5 ml) was heated under reflux for 2 hours. The 

resulting solution was concentrated under vacuum and the 
residue partitioned between dichloromethane and aqueous 
sodium bicarbonate solution. The organic phase was then 
separated, washed with water, dried (MgSOJ and 

25 evaporated under reduced pressure to yield the crude 

product which was purified by column chromatography 
(Si0 2 , dichloromethane-methanol 98:2) to give the title 
compound (0.17 g, 76%) as an off-white solid, 
m.p. 169 °C 

30 5 (DMSO)-d6): 0.98 (3H, t) , 1.02 (3H, t) , 1.86 

(4H, m) , 2.89 (4H, m) , 3.61 (4H, m) , 4.20 (2H,t), 4.24 
(2H, t), 7.45 (1H, d), 7.82 (1H, d) , 8.22 (1H, s), 9.28 
(1H, s), 13.68 (1H, s) 
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EXAMPLE 16 

N- (2-Dimethylaminoethyl) -3- (5-oxo-6-propyl-6 , 9-dihydro- 
5H[1 ,2 ,4] triazolo [3 , 4-i]purin-8-yl ) -4 -propoxybenzene- 
s u 1 pho n ami de 

5 Obtained as a white solid (36%) from the title 

compound of Preparation 10 and N, N -dimethylethylene- 
diamine following the procedure of Example 1. 
MS: m/z 503 (M+l) + . 

6 (DMS0)-d6): 0.98 (3H, t) , 1.02 (3H, t) , 1.86 
10 (4H, m) , 2.89 (4H, m) , 3.61 (4H, m) , 4.20 (2H,t), 4.24 

(2H, t), 7.45 (1H, d) , 7.82 (1H, d) , 8.22 (1H, s) , 9.28 
(1H, s), 13.68 (1H, s) 

EXAMPLE 17 

15 3- (5-Oxo-6-propyl-6, 9-dihydro-5H [1 , 2,4] triazolo [3,4-i] - 

purin-8-yl) -4-propoxy-N-pyridin-4-yl-benzenesulphonamide 

Obtained as a white solid (10%) from the title 
compound of Preparation 10 and 4-aminopyridine following 
the procedure of Example 1 . 
20 m.p. 265 °C 

5 (DMSO)-d6): 0.98 (3H, t) , 1.02 (3H, t) , 1.86 
(4H, m) , 2.89 (4H, m) , 3.61 (4H, m) , 4.20 (2H,t), 4.24 
(2H, t), 7.45 (1H, d), 7.82 (1H, d) , 8.22 (1H, s) , 9.28 
(1H, s), 13.68 (1H, s) 

25 

EXAMPLE 18 

8- [5- (4 -Methylpiperazinosulphonyl ) -2-propoxyphenyl ] -6- 
propyl-6, 9-dihydro [1 ,2,4] triazolo [3,4-i]purin-5-one 

Obtained as a white solid (82%) from the title 
30 compound of Preparation 19 following the procedure of 

Example 15. 

m.p. 272 °C 

5 (DMS0)-d6): 0.98 (3H, t) , 1.00 (3H, t) , 1.83 
(4H, m) , 2.18 (3H, s), 2.38 (4H, m) , 2.86 (4H, m) , 4.19 



- 48 - 

(2H, t), 4.28 (2H, t) , 7.44 (1H, d) , 7.80 (1H, d) , 8.19 
(1H, s), 9.23 (1H, s), 13.75 (1H, bs) 



EXAMPLE 19 

5 8- [5- (4-Hydroxypiperidine-l-sulphonyl) -2-propoxyphenyl ] - 

6-propyl-6 , 9-dihydro [1 , 2,4] triazolo [3, 4-i]purin-5-one 

Obtained as a white solid (35%) from the title 
compound of Preparation 10 and 4-hydroxypiperidine 
following the procedure of Example 1. 
10 MS: m/z 516 (M+l) + . 

5 (DMSO)-d6): 0.98 (6H, m) , 1.48 (2H, m) , 1.74 
(2H, m) , 1.84 (4H, m) , 2.77 (2H, m) , 3.16 (2H, m) , 3.60 
(1H, m) , 4.21 (1H, m) , 4.68 (1H, s) , 7.45 (1H, d) , 7.78 
(1H, d) , 8.20 (1H, s), 9.26 (1H, s) , 13.8 (1H, bs) 

15 

EXAMPLE 2 0 

N,N-Bls- (2-hydroxyethyl) -3- (5-oxo-6-propyl-6 , 9-di hydro - 
5H[1 ,2 ,4 ] triazolo [3 , 4 -i]purin-8-yl) -4-propoxybenzene- 
sulphonamide 

20 Obtained as a white solid (28%) from the title 

compound of Preparation 10 and diethanolamine following 
the procedure of Example 1. 
MS: m/z 520 (M+l) + . 

6 (DMS0)-d6): 0.97 (6H, m) , 1.86 (4H, m) , 3.20 
25 (4H, t), 3.54 (4H, t) , 4.20 (4H, m) , 4.82 (2H, bs) , 7.41 

(1H, d), 7.83 (1H, d), 8.31 (1H, s), 9.23 (1H, s), 12.0 
(1H, bs) 

EXAMPLE 21 

30 4- [3- (5-Oxo-6-propyl -6 , 9-dihydro-5H[ 1,2, 4] triazolo [3,4- 

i] pur in- 8 -yl ) -4 -propoxybenzenesulphonyl ]piperazine-l- 
ca r ba 1 dehyde 

Obtained as a white solid (28%) from the title 
compound of Preparation 20 following the procedure of 
35 Example 15. 

m.p. 232 °C 
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5 (DMS0)-d6): 0.95 (3H, t) , 1.0 (3H, t), 1.86 
(4H, m) , 2.93 (4H, m) , 3.45 (4H, m) , 4.20 (2H, t) , 4.24 
(2H, t), 7.46 (1H, d) , 7.80 (1H, d) , 7.94 (1H, s) , 8.20 
(1H, s) , 9.26 (1H, s), 13.76 (1H, s) 

5 

EXAMPLE 22 

8- [5- (4-Methyl [1,4 ] diazepine-l-sulphonyl ) -2-propoxy- 
phenyl ] -6-propyl -6 , 9-dihydro [1,2,4] triazolo [3 , 4 -i ] purin- 
5 -one 

10 Obtained as a white solid (32%) from the title 

compound of Preparation 21 following the procedure of 
Example 15. 
m.p. 193 °C 

6 (DMSO)-d6): 0.96 (3H, t) , 0.98 (3H, t) , 1.8 
15 (6H, m) , 2.22 (3H, s), 2.50 (2H, m) , 2.58 (2H, m) , 3.32 

(4H, m) , 4.18 (2H, t) , 4.26 (2H, t) , 7.40 ( 1H, d) , 7.83 
(1H, d) , 8.22 (1H, s), 9.25 (1H, s) 

EXAMPLE 23 

20 8- [5- (4-Ethylpiperazine-l-sulphonyl) -2-propoxyphenyl ] -6- 

propyl - 6 , 9-dihydro [1,2,4] triazolo [ 3 , 4 -i ] purin-5-one 

Obtained as a white solid (48%) from the title 
compound of Preparation 10 and 1-ethylpiperazine 
following the procedure of Example 1. 
25 MS: m/z 529 (M+l) + . 

5 (DMS0)-d6): 0.97 (9H, m) , 1.83 (4H, m) , 2.36 
(2H, m) , 2.45 (2H, m) , 2.94 (4H, m) , 3.35 (2H, m) , 4.19 
(2H, t), 4.27 (2H, t) , 7.47 (1H, d) , 7.80 (1H, d) , 8.19 
(1H, s), 9.26 (1H, s) 

30 

EXAMPLE 24 

1- [3- (5-OXO-6 -propyl -6 , 9-dihydro-5H[ 1,2,4] triazolo [3,4- 
i]purin-8-yl) -4-propoxybenzenesulphonyl ] piper idi ne-4- 
carboxamide 
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Obtained as a white solid (12%) from the title 
compound of Preparation 10 and isonipecotamide following 
the procedure of Example 1. 

m.p. 272 °C 

5 5 (DMSO)-d6): 0.96 (3H, t) , 0.98 (3H, t) , 1.58 

(2H, m) , 1.6-1.8 (6H, mj , 2.07 (1H, m) , 2.36 (2H, m) , 
3.57 (2H, m), 4.19 (2H, t) , 4.28 (2H, t) , 6.81 (1H, s) , 
7.20 (lH,s), 7.46 (1H, d) , 7.82 (1H, d) , 8.20 (1H, s), 
9.27 (1H, s), 13.72 (1H, s) 

10 

EXAMPLE 25 

1- [3- <5-Oxo-6-propyl - 6 , 9-dihydro-5H[ 1 ,2,4] triazolo [3,4- 
±]purin-8-yl) -4 -propoxybenzenesulphonyl ] piperidine-3- 
carboxamide 

15 Obtained as a white solid (55%) from the title 

compound of Preparation 10 and nipecotamide following 
the procedure of Example 1. 
MS: m/z 543 (M+l) + . 

6 (DMSO)-d6): 0.97 (6H, m) , 1.21 (1H, m) , 1.50 
20 (1H, m) , 1.82 (6H, m) , 2.26 (2H, m) , 2.40 (1H, m) , 3.62 

(2H, m), 4.18 (2H, t) , 4.27 (2H, t) , 6.95 ( 1H, s) , 7.42 
(1H, s), 7.46 (1H, d) , 7.80 (1H, d) , 8.20 (1H, s), 9.25 
(1H, s), 13.75 (1H, s) 

25 EXAMPLE 2 6 

3- ( 5 -Oxo-6-propyl- 6, 9-dihydro-5H[ 1 ,2,4] triazolo [3,4 -i] - 
purin-8-yl) -27- (2-piperidin-l-ylethyl) -4 -propoxy- 
benzenesulphonamide 

Obtained as a white solid (45%) from the title 
30 compound of Preparation 10 and 1- (2-aminoethyl) - 

piperidine following the procedure of Example 1. 
MS: m/z 543 (M+l) + . 

5 (DMS0)-d6): 9.26 (1H, s) , 8.32 (1H, s) , 7.83 
(1H, d) , 7.62 (1H, s), 7.43 (1H, d) , 4.21 (4H, m) , 2.92 
35 (2H, m) , 2.41 (6H, m) , 1.86 (4H, m) , 1.46 (4H, m) , 1.38 

(2H, m) , 0.97 (6H, m) 
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EXAMPLE 27 

8 - { 5 - [ 4 - (2-Hydroxyethyl ) piperazine-1- sulphonyl ] -2- 
propoxyphenyl } -6-propyl-6 , 9-dihydro [1,2,4] triazolo [3,4- 
i]purin-5-one 

5 Obtained as a white solid (41%) from the title 

compound of Preparation 10 and 1- (2-hydroxyethyl) - 
piperazine following the procedure of Example 1. 
m.p. 194 °C 

5 (DMSO)-d6): 0.95 (3H, t) , 0.99 (3H, t) , 1.84 
10 (4H, m), 2.36 (2H, m) , 2.50 (4H, m) , 2.82 (4H, m) , 3.40 

(2H, m) , 4.18 (2H, t) , 4.28 (2H, t) , 4.37 (1H, bs), 7.46 
(1H, d), 7.80 (1H, d) , 8.18 (1H, s), 9.26 (1H, s), 13.76 
(1H, bs) 

15 EXAMPLE 2 8 

N- (2-Morpholin-4-ylethyl) -3- (5-oxo-6-propyl-6, 9-dihydro- 
5H[1 ,2,4 ] triazolo [ 3 , 4 -i ] purin-8-yl ) -4-propoxybenzene- 
sulphonamide 

Obtained as a white solid (40%) from the title 
20 compound of Preparation 10 and 4- (2-aminoethyl) - 

morpholine following the procedure of Example 1. 
MS: m/z 545 (M+l) + . 

5 (DMSO)-d6): 0.97 (6H, m) , 1.85 (4H, m) , 2.28 
(6H, m) , 2.90 (2H, m) , 3.48 (4H, m) , 4.23 (4H, m) , 7.43 
25 (1H, d), 7.62 (1H, s), 7.90 (1H, d) , 8.32 (1H, s) , 9.26 

(1H, s), 13.60 (1H, bs) 

EXAMPLE 29 

27- (3-Morphol in -4 -yl propyl ) -3- (5-oxo-6-propyl-6, 9- 
30 dihydro-5H[ 1,2,4] triazolo [3 , 4 -i ] purin-8-yl ) -4-propoxy- 

benzenesulphonamide 

Obtained as a white solid (29%) from the title 
compound of Preparation 10 and 4-(3- 
aminopropyl) morpholine following the procedure of 
35 Example 1 . 
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MS: m/z 559 (M+l) + . 

5 (DMS0)-d6): 0.97 ( 6H, m) , 1.86 (4H, m) , 2.30 
(6H, m) , 2.81 (2H, m) , 3.51 (4H, m) , 4.23 (4H, m) , 7.43 
(1H, d) , 7.63 (1H, s), 7.85 (1H, d) , 8.31 (1H, s) , 9.25 

5 (1H, s) 

EXAMPLE 30 

8- (5-{ 4- [2- ( 2 -Hydroxye thoxy ) ethyl ]piperazine-l- 
sulphonyl } -2-propoxyphenyl ) -6-propyl-6 , 9 -di hydro [ 1 , 2 , 4 ] - 
10 triazolo- [3 , 4-1] purin-5-one 

Obtained as a white solid (60%) from the title 
compound of Preparation 10 and 1- [2- (2-hydroxyethoxy) - 
ethyl] piperazine following the procedure of Example 1. 

m.p. 116 °C 

15 5 (DMS0)-d6): 1.03 (6H, m) , 1.84 <4H, m) , 2.45 

(6H, m), 2.92 (4H, m) , 3.39 (6H, m) , 4.21 (4H, m) , 4.58 
(1H, s) , 7.41 (1H, d) . 

EXAMPLE 31 

2 0 8- [2-Butoxy-5- (morpholine-4 -sulphonyl) phenyl] -6-propyl- 

6 , 9-dihydro [1,2,4] triazolo [3 , 4-i] purin-5-one 

Obtained as a white solid (39%) from the title 
compound of Preparation 23 following the procedure of 
Example 15. 
25 m.p. 208 °C 

6 (DMSO)-d6): 0.94 (3H, t) , 0.96 (3H, t) , 1.48 
(2H, m), 1.84 (4H, m) , 2.93 (4H, m) , 3.64 (4h, m) , 4.20 
(2H, t), 4.31 (2H, t), 7.48 (1H, d) , 7.82 (1H, d) , 8.20 
(1H, s), 9.26 (1H, s), 13.76 (1H, s) 

30 

EXAMPLE 32 

8 - [5 - (2 -Butoxy-4 -me thylpiperazi no sulphonyl) phenyl] -6- 
propyl-6 , 9-dihydro-l , 2 , 4 -triazolo [3,4 -i]purin-5-one 

Obtained as a white solid (17%) from the title 
35 compound of Preparation 24 following the procedure of 

Example 15. 
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m.p. 208 °C 

5 (DMSO)-d6): 0.91 (3H, t) , 0.92 (3H, t) , 1.43 
(2H, m) , 1.81 (4H, m) , 2.09 (3H, s) , 2.36 (4H, m) , 2.88 
(4H, m) , 4.17 (2H, t) , 4.26 (2H, t) , 7.44 (1H, d) , 7.79 
5 (1H, d) , 8.17 (1H, s), 9.25 (1H, s) 

EXAMPLE 33 

6-Butyl-8- [2-ethoxy-5- (4 -methylpiperazine-l-sulphonyl) - 
phenyl ] - 6 , 9-dihydro [1,2,4] triazolo [ 3 , 4 -i ] purin-5-one 

10 Obtained as a white solid (72%) from the title 

compound of Preparation 12 and 1-methylpiperazine 
following the procedure of Example 1. 
m.p. 238 °C 

5 (DMSO)-d6): 0.99 (3H, t), 1.42 (5H, m) , 1.82 
15 (2H, m) , 2.16 (3H, s), 2.40 (4H, m) , 2.92 (4H, m) , 4.22 

(2H, t), 4.40 (2H, q) , 7.44 (1H, d) , 7.80 (1H, d) , 8.22 
(1H, s), 9.24 (1H, s), 13.48 (1H, s) 

EXAMPLE 34 

20 6-Butyl-8-{2-ethoxy-5- [4- (2 -hydroxyethyl ) piperazine-1 - 

sulphonyl ] phenyl } -6 , 9-dihydro [1 ,2,4] triazolo [ 3 , 4 - i ] - 
purin-5-one 

Obtained as a white solid (45%) from the title 
compound of Preparation 12 and 1- (2-hydroxyethyl ) - 
25 piperazine following the procedure of Example 1. 

m.p. 241 °C 

S (DMSO)-d6): 0.92 (3H, t) , 1.38 (2H, m) , 1.41 
(3H, t), 1.80 (2H, m) , 2.38 (2H, t), 2.48 (4H, m) , 2.88 
(4H, m) , 3.40 (2H, m) , 4.21 (2H, t) , 4.40 (2H, q) , 7.43 
30 (1H, d), 7.80 (1H, d), 8.24 (1H, s), 9.24 (1H, s) , 13.68 

(1H, s) . 



- 54 - 

EXAMPLE 35 

3- (6-Butyl-5-oxo-6 , 9-dihydro-5H[ 1 , 2 , 4 ] triazolo [3 , 4-i] - 
purin-8-yl) -27- (2-dimethylaminoethyl) -4-propoxybenzene 
sulphonamide 

5 Obtained as a white solid (71%) from the title 

compound of Preparation 14 and N, N-dimethylethylene- 
diamine following the procedure of Example 1. 
m.p. 181 °C 

5 (DMS0)-d6): 0.96 (6H, m) , 1.37 (2H, m) , 1.84 
10 (4H, m), 2.08 ( 6H, s) , 2.29 (2H, m) , 2.86 (2H, m) , 4.25 

(4H, m), 7.42 (1H, d) , 7.57 (1H, bs) , 7.86 (1H, d) , 8.34 
(1H, d) , 9.24 (1H, s) . 

EXAMPLE 3 6 

15 6-Butyl-8- [2-propoxy-5- (4-pyridylaminosulphonyl) ]phenyl- 

6, 9-dihydro [1 ,2 ,4] triazolo [3 , 4-i] purin-5-one 

Obtained as a white solid (39%) from the title 
compound of Preparation 14 and 4-aminopyridine following 
the procedure of Example 1. 
20 m.p. 282 °C 

5 (DMS0)-d6): 0.97 (6H, m) , 1.40 (2H, m) , 1.82 
(4H, m) , 4.22 (4H, m) , 6.97 (2H, bs) , 7.38 (1H, d) , 7.89 
(1H, d), 8.03 (2H, bs), 8.39 (1H, s) , 9.23 (1H, s). 

25 EXAMPLE 37 

6- Butyl -8- (2 -propoxy-5 - [4- (methylpiperazine-1- 
sulphonyl) phenyl ] - 6, 9-dihydro [ 1 , 2 , 4 ] triazolo [ 3 , 4 -i] - 
purin-5-one 

Obtained as a white solid (78%) from the title 
30 compound of Preparation 14 and 1-methylpiperazine 

following the procedure of Example 1. 
m.p. 220 °C 

5 (DMSO)-d6): 0.83 (6H, m) , 1.36 (2H, m) , 1.80 
(4H, m) , 2.12 (3H, s) , 2.38 (4H, m) , 2.92 (4H, m) , 4.23 
35 (4H, m), 7.45 (1H, d) , 7.79 (1H, d) , 8.19 (1H, s) , 9.21 

(1H, s) , 13.69 (1H, bs) . 
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EXAMPLE 38 

6-Butyl-8- [5- ( 4 -hydr oxypiper i di ne - 1 - sulphonyl ) -2- 
propoxyphenyl ] -6 , 9-dihydro [1,2,4] triazolo [ 3 , 4 -i ] purin-5- 
one 

5 Obtained as a white solid (70%) from the title 

compound of Preparation 14 and 4-hydroxypiperidine 
following the procedure of Example 1. 
m.p. 262 °C 

5 (DMSO)-d6): 0.97 (6H, m) , 1.41 (4H, m) , 1.81 
10 (6H, m) , 2.78 (2H, m) , 3.16 (2H, m) , 3.55 (1H, bs) , 4.24 

(4H, m) , 4.67 (1H, d) , 7.45 (1H, d) , 7.80 (1H, d) , 8.23 
(1H, d) , 9.25 (1H, s) . 

EXAMPLE 39 

15 3- (6-Butyl-5-oxo-6, 9-dihydro-5H[ 1,2, 4] triazolo [3,4 -i]- 

purin-8-yl) -N,N-bis (2-hydroxyethyl ) -4-propoxybenzene- 
sulphonamide 

Obtained as a white solid (50%) from the title 
compound of Preparation 14 and diethanolamine following 
20 the procedure of Example 1. 

m.p. 202 °C 

5 (DMSO)-d6): 0.97 (6H, m) , 1.38 (2H, m) , 1.82 
(4H, m) , 3.19 (4H, m) , 3.54 (4H, m) , 4.25 (4H, m) , 4.84 
(2H, m) , 7.42 (1H, d) , 7.87 (1H, d) , 8.29 (1H, d) , 9.25 
25 (1H, s) , 13. 69 (1H, s) . 

EXAMPLE 40 

6-Butyl-8- [5- (4 -methyl- [1 , 4 ] diazepine-l-sulphonyl ) -2- 
propoxyphenyl ] -6 , 9-dihydro [1,2,4] triazolo [ 3 , 4 -i ] purin-5- 
30 one 

Obtained as a white solid (39%) from the title 
compound of Preparation 14 and 1-methylhomopiperazine 
following the procedure of Example 1. 

m.p. 282 °C 
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d (CDCI3) : 1.03 (3H, t) , 1.14 (3H, t) , 1.47 
(2H, m) , 1.8-2.2 (6H, m) , 2.38 (3H, s) , 2.68 (4H, m) , 
3.46 (4H, m) , 4.38 (4H, m) , 7.19 (1H, d) , 7.86 (1H, d) , 
8.79 (1H, s) , 8.96 (1H, s) . 

5 

EXAMPLE 41 

6-Butyl-8-{2-propoxy-5- [4- (ethylpiperazine-l-sulphonyl) - 
phenyl } -6 , 9-dihydro [1,2,4] triazolo [3 , 4 -i] purin-5-one 

Obtained as a white solid (61%) from the title 
10 compound of Preparation 14 and 1-ethylpiperazine 

following the procedure of Example 1. 
m.p. 208 °C 

d (CDCI3) : 0.98 (6H, m) , 1.16 (3H, t) , 1.48 
(2H, m) , 1.91 (2H, m) , 2.04 (2H, m) , 2.42 (2H, q) , 2.54 
15 (4H, m) , 3.13 (4H, m) , 4.37 (4H, m) , 7.09 (1H, d) , 7.82 

(1H, d) , 8.77 (1H, s), 8.97 (1H, s) . 

EXAMPLE 42 

3- (6-Butyl-5-oxo-6, 9-dihydro-5H[ 1 , 2 , 4 ] triazolo [3 , 4 -i] - 
20 purin-8-yl) -N- (2-piperidin-l-ylethyl) -4-propoxybenzene- 

sulphonamide 

Obtained as a white solid (60%) from the title 
compound of Preparation 14 and 1- (2-aminoethyl ) - 
piperidine following the procedure of Example 1. 
25 m.p. 186 °C 

5 (DMSO)-d6): 0.96 (6H, m) , 1.33 (8H, m) , 1.83 
(4H, m) , 2.28 (6H, m) , 2.87 (2H, m) , 4.24 (4H, m) , 7.41 
(1H, d) , 7.51 (1H, m) , 7.85 (1H, d) , 8.33 (1H, d) , 9.23 
(1H, s) . 

30 

EXAMPLE 43 

6-Butyl-8- (2-propoxy-5- [4- <2-hydroxyethyl)piperazine-l- 
sulphonyl ] phenyl } -6 , 9-dihydro [ 1 , 2 , 4 ] triazolo [3, 4 -i] - 
purin-5-one 
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Obtained as a white solid (81%) from the title 
compound of Preparation 14 and 1- (2-hydroxyethyl ) - 
piperazine following the procedure of Example 1. 

m.p. 242 °C 

5 5 (DMS0)-d6): 0.96 (3H, t) , 1.0 (3H, t) , 1.38 

(2H, m) , 1.86 (4H, m) , 2.37 (2H, t), 2.50 (4H, m) , 2.92 
(4H, m) , 3.43 (2H, m) , 4.26 (4H, m) , 4.37 (1H, bs), 7.47 
(1H, d) , 7.80 (1H, d), 8.21 (1H, s) , 9.25 (1H, s), 13.70 
(1H, bs) . 

10 

EXAMPLE 44 

3- (6-Butyl-5-oxo-6, 9-dihydro-5H[ 1 ,2 ,4 ] triazolo [3,4-i] - 
purin-8-yl) -N- (2-morpholin-4 -ylethyl ) -4 -propoxybenzene- 
sulphonamide 

15 Obtained as a white solid (72%) from the title 

compound of Preparation 14 and 4- (2-aminoethyl) - 
morpholine following the procedure of Example 1. 
m.p. 192 °C 

5 (DMSO)-d6): 0.95 (6H, m) , 1.38 (2H, m) , 1.83 
20 (4H, m) , 2.28 (6H, m) , 2.90 (2H, m) , 3.46 (4H, m) , 4.25 

(4H, m) , 7.42 (1H, d) , 7.59 (1H, m) , 7.87 (1H, d) , 8.33 
(1H, d) , 9.25 (1H, s) . 

EXAMPLE 45 

25 3- ( 6-Butyl -5-oxo-6, 9-dihydro-5H [1,2,4] triazolo [3 , 4 -i] - 

purin-8-yl) -N- (3-morpholin-4-ylpropyl) -4 -propoxybenzene- 
sulphonamide 

Obtained as a white solid (65%) from the title 
compound of Preparation 14 and 4- ( 3-aminopropyl ) - 
30 morpholine following the procedure of Example 1. 

m.p. 174 °C 

6 (DMSO)-d6): 0.96 (6H, m) , 1.38 (2H, m) , 1.52 
(2H, m) , 1.84 (4H, m) , 2.21 ( 6H, m) , 2.81 (2H, m) , 3.47 
(4H, m) , 4.25 (4H, m) , 7.43 (1H, d) , 7.63 (1H, m) , 7.84 

35 (1H, d), 8.32 (1H, d) , 9.25 (1H, s). 
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EXAMPLE 4 6 

3- (6-Butyl-5-oxo-6, 9-dihydro-5H[ 1 ,2,4 ] triazolo [3 , 4-i] - 
purin-8-yl) -N- methyl -N- ( 2 -morphol i n -4 -yl e thyl ) -4- 
propoxybenzenesulphonamide 

5 Obtained as a white solid (65%) from the title 

compound of Preparation 14 and 4- ( 3-aminopropyl) - 
morpholine following the procedure of Example 1. 
m.p. 170 °C 

5 (DMSO)-d6): 0.97 (6H, m) , 1.38 (2H, m) , 1.82 
10 (4H, m), 2.46 (6H, m) , 2.76 (3H, s) , 3.12 (2H, m) , 3.51 

(4H, m) , 4.24 (4H, m) , 7.43 (1H, d) , 7.84 (1H, d) , 8.26 
(1H, d9, 9.25 (1H, s) . 

EXAMPLE 4 7 

15 6-Butyl-8- (5-{4- [2- (2-hydroxyethoxy) ethyl ] piperazine-1- 

sulphonyl } -2 -propoxyphenyl ) - 6, 9 -dihydro [1,2,4] triazolo- 
[3 , 4-i]purin-5-one 

Obtained as a white solid-" (64%) from the title 
compound of Preparation 14 and 1- [2- (2-hydroxyethoxy) - 
20 ethyl ]piperazine following the procedure of Example 1. 

m.p. 143 °C 

6 (DMSO)-d6): 0.83 (6H, m) , 1.27 (2H, m) , 1.68 
(4H, m) , 2.35 (6H, m) , 2.75 (4H, m) , 3.23 (6H, m) , 4.11 
(4H, m) , 7.31 (1H, d) , 7.63 (1H, d) , 8.06 (1H, s) , 9.10 

25 (1H, s) . 

EXAMPLE 4 8 

6-Butyl-8- (2-butoxy~5- [4- (methylpiperazine-1 -sulphonyl) - 
phenyl ] - 6, 9-dihydro [1 ,2,4] triazolo [3 , 4 -i] purin-5-one 

Obtained as a white solid (62%) from the title 
30 compound of Preparation 16 and 1-methylpiperazine 

following the procedure of Example 1. 
m.p. 201 °C 

6 (DMSO)-d6): 0.98 (6H, m) , 1.4 (4H, m) , 1.8 
(4H, m) , 2.19 (3H, s), 2.4 (4H, m), 2.90 (4H, m) , 4.25 
35 (2H, t), 4.30 (2H, t) , 7.45 (1H, d) , 7.79 (lH,d), 8.20 

(1H, s), 9.25 (1H, s), 13.65 (1H, bs) 
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EXAMPLE 4 9 

6-Butyl-8- (2-butoxy-5- [4- (2-hydroxyethyl ) piperazine-1- 
sulphonyl ] phenyl } -6 , 9-dihydro [1,2,4] triazolo [ 3 , 4 -i ] - 
purin-5-one 

5 Obtained as a white solid (66%) from the title 

compound of Preparation 16 and 1- ( 2-hydroxyethyl - 
piperazine following the procedure of Example 1. 
m.p. 218 °C 

5 (DMS0)-d6): 0.95 (6H, m) , 1.20 (4H, m) , 1.85 
10 (4H, m) , 2.40 (2H, t) , 2.51 (4H, m) , 2.92 (4H, m) , 3.40 

(2H, m) , 4.25 (5H, m) , 7.48 (1H, d) , 7.80 (1H, d) , 8.24 
(1H, s), 9.28 (1H, s), 13.65 (1H, bs). 

EXAMPLE 50 

8 - [5- (4 -Me thylpiperazine-1- sulphonyl) -2-propoxyphenyl ] - 
6-pyridin-2 -ylmethyl-6 , 9-dihydro [1,2,4] triazolo [3 , 4-i] - 
purin-5-one 

Obtained as a white solid (82%) from the title 
compound of Preparation 2 6 and 1-methylpiperazine 
following the procedure of Example 1. 
m.p. 227 °C 

5 (DMS0)-d6): 0.93 (3H, m) , 1.80 (2H, m) , 2.13 
(3H, s), 2.35 (4H, m) , 2.87 (4H, m) , 4.24 (2H, m) , 5.53 
(2H, m) , 7.28 (1H, m) , 7.44 (2H, m) , 7.75 (2H, m) , 8.09 
(1H, d), 8.45 (1H, d) , 9.31 (1H, s) . 

EXAMPLE 51 

8- [5- (N,27-Dimethylaminosulphonyl) -2-propoxyphenyl ] -3- 
methyl- 6 -propyl -6, 9-dihydro [1 ,2,4] triazolo [3,4-i]purin- 
30 2,6-dione 

Obtained as a white solid (65%) from the title 
compound of Preparation 18 and dimethylamine following 
the procedure of Example 1 . 

m.p. 226 °C 
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5 (DMSO)-d6): 0.96 (3H, t) , 0,98 (3H, t) , 1.84 
(4H, m) , 2.62 (6H, s) , 2.78 (3H, s), 4.16 (2H, t) , 4.24 
(2H, t), 7.44 (1H, d), 7.81 (1H, d) , 8.21 (1H, s), 13.59 
(1H, s) 

EXAMPLE 52 

3-Methyl-8- [5- ( 4 -me thy lpiperazi ne - 1 - sulphonyl ) -2- 
propoxyphenyl ] -6-propyl-6, 9-dihydro [1 ,2 ,4 ] triazolo [3 , 4- 
i]purin-5-one 

Obtained as a white solid (62%) from the title 
compound of Preparation 18 and 1-methylpiperazine 
following the procedure of Example 1. 

m.p. 226 °C 

5 (DMSO)-d6): 0.96 (3H, t) , 0.99 (3H, t) , 1.82 
(4H, m) , 2.16 (3H, s) , 2.37 (4H, m) , 2.78 (3H, s) , 2.84 
(4H, m) , 4.14 (2H, t) , 4.28 (2H, t) , 7.44 (1H, d) , 7.78 
(1H, d) , 8.19 (1H, s), 13.60 (1H, s) 

EXAMPLE 53 

8- {5 - [4- ( 2 -Hydroxy e thy 1 ) piper azine-1- sulphonyl ] -2- 
propoxyphenyl } -3 -methyl- 6 -propyl- 6, 9-dihydro [1,2,4]- 
triazolo [3, 4-i]purin-5-one 

Obtained as a white solid (61%) from the title 
compound of Preparation 18 and 1- (2-hydroxyethyl ) - 
piperazine following the procedure of Example 1. 

m.p. 199 °C 

6 (DMSO)-d6): 0.92 (3H, t) , 0.98 (3H, t) , 1.82 
(4H, m), 2.38 (2H, t) , 2.46 (4H, m) , 2.77 (3H, s), 2.84 
(4H, m) , 3.39 (2H, m) , 4.16 (2H, t) , 4.24 (2H, t) , 4.37 
(1H, t), 7.43 (1H, d), 7.79 (1H, d) , 8.18 (1H, s) , 13.60 
(lH,s) 

EXAMPLE 54 

6 -Butyl -8- t 5 - ( 4 -me thy lpi per a z i ne - 1 - sulphonyl ) -2 - 
propoxyphenyl ] -3-propyl-G, 9-dihydro [1 , 2 , 4 ] triazolo [3 , 4- 
i]purin-5-one 
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Obtained as a white solid (77%) from the title 
compound of Preparation 28 and 1-methylpiperazine 
following the procedure of Example 1. 

m.p. 206 °C 

5 5 (DMSO)-d6): 0.97 (9H, m) , 1.37 (2H, m) , 1.81 

(6H, m) , 2.14 (3H, s), 2.37 (4H, m) , 2.92 (4H, m) , 3.19 
(2H, m), 4.17 (2H, m) , 4.26 (2H, m) , 7.45 (1H, d) , 7.79 
(1H, d), 8.19 (1H, d), 13.59 (1H, bs) . 

10 EXAMPLE 55 

6-Butyl-8-{5- [4- (2-hydroxyethyl) piperazine-l-sulphonyl] - 
2-propoxyphenyl } -3-propyl-6 , 9-dihydro [1 , 2,4] triazolo- 
[3,4-i] purin-5-one 

Obtained as a pale yellow solid (83%) from the 
15 title compound of Preparation 28 and 1- (2-hydroxyethyl ) - 

piperazine following the procedure of Example 1. 
m.p. 193 °C 

6 (DMSO)-d6): 0.97 (9H, m) , 1.37 (2H, m) , 1.81 
(6H, m) , 2.14 (3H, s), 2.37 (4H, m) , 2.92 (4H, m) , 3.19 
20 (2H, m), 4.17 (2H, m) , 4.26 (2H, m) , 7.45 (1H, d) , 7.79 

(1H, d) , 8.19 (1H, d) , 13.59 (1H, bs) . 



EXAMPLE 56 

6-Butyl-8- (5- {4 - [2- (2-hydroxyethoxy) ethyl ]piperazine-l- 
25 sulphonyl } - 2-propoxyphenyl ) -3 -propyl -6 , 9-dihydro [1,2,4]- 

triazolo [3 , 4-i]purin-5-one 

Obtained as a pale yellow solid (81%) from the 
title compound of Preparation 28 and 1- [2- (2-hydroxy- 
ethoxy ) ethyl ] piperazine following the procedure of 
30 Example 1. 

m.p. 144 °C 

5 (DMSO)-d6): 0.97 (9H, m) , 1.38 (2H, m) , 1.81 
(6H, m) , 2.46 (6H, m) , 2.91 (4H, m) , 3.19 (2H, m) , 3.37 
(6H, m) , 4.18 (2H, m) , 4.27 (2H, m) , 7.45 (1H, d) , 7.80 
35 (1H, d) , 8.19 (1H, d) . 
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EXAMPLE 57 

3-Benzyl-8- [5- (4 -me thylpiperazine- 1 - sulphonyl ) -2- 
propoxyphenyl ] -6-propyl-6, 9-dihydro [ 1 , 2 , 4 ] triazolo [ 3 , 4- 
i]purin-5-one 

5 Phenylacetyl chloride (0.17 ml, 1.3 mmol) was added 

to a mixture of the title compound of Preparation 19 
(0.5 g, 1.0 mmol) and triethylamine (0.2 ml, 1.3 mmol) 
in dichloromethane (40 ml) and the resulting mixture was 
stirred at room temperature for 24 hours, then 

10 evaporated under reduced pressure. Toluene (40 ml) and a 

catalytic amount of p-toluenesulphonic acid were added 
to the residue and the resulting mixture refluxed for 2 
hours using a Dean-Stark apparatus, then evaporated 
under reduced pressure to yield the crude product which 

15 was purified by column chromatography (Si0 2 , dichloro- 

methane-ethanol-aq. ammonia 100:4:0.5) to yield the 
title compound (0.11 g, 18%) as a white solid, 
m.p. 202 °C 

5 (DMSO)-d6): 0.92 (3H, t) , 0.96 (3H, t) , 1.81 
20 (4H, m), 2.14 (3H, s) , 2.37 (4H, m) , 2.92 (4H, m) , 4.12 

(2H, t), 4.25 (2H, t) , 4.65 (2H, s), 7.30 (5H, m) , 7.45 
(1H, d), 7.77 (1H, d), 8.17 (1H, s). 

EXAMPLE 58 

25 6-Isobutyl-8- [5- ( 4 -me thylpiperazine - 1 -sulphonyl ) -2- 

propoxyphenyl ] - 6 , 9-dihydro [1,2,4] triazolo [ 3 , 4 -i ] purin-5- 
one 

Obtained as a white solid (51%) from the title 
compound of Preparation 30 and 1-methylpiperazine 
30 following the procedure of Example 1. 

MS: m/z 528 (M+l) + . 

5 (DMSO-d6) : 0.94 (9H, m) , 1.83 (2H, m) , 2.18 
(3H, s), 2.40 (1H, m), 2.45 (4H, m) , 2.93 (4H, m) , 4.02 
(2H, d), 4.24 (2H, t) , 7.44 (1H, d) , 7.78 (1H, dd) , 8.16 
35 (1H, d), 9.24 (1H, s) , 13.7 (1H, bs). 
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EXAMPLE 59 

6-Isobutyl-8- [5- (4 -methyl- [1 , 4 ] diazepine-l-sulphonyl) -2- 
propoxyphenyl ] -6 , 9-dihydro [ 1 , 2 , 4 ] triazolo [3, 4-i ]purin-5- 
one 

5 Obtained as a white solid (41%) from the title 

compound of Preparation 30 and 1-methylhomopiperazine 
following the procedure of Example 1. 
MS: m/z 542 (M+l)+. 

5 (DMSO-d6) : 1.02 <9H, m) , 1.88 (5H, m) , 2.48 
10 (1H, m) , 2.51 (2H, m) , 2.86 (4H, m) , 3.32 (4H, m) , 4.05 

(2H, d) , 4.26 (2H, t), 7.43 (1H, d) , 7.86 (1H, dd) , 8.24 
(1H, s) , 9.27 (1H, s) . 

EXAMPLE 60 

3- (6-Isobutyl-5-oxo-6, 9-dihydro-5H [1 ,2 ,4 ] triazolo [3,4- 
i ] purin-8-yl ) -N- (2-morpholin-4 -yl ethyl) -4-propoxy- 
benzenesulphonamide 

Obtained as a white solid (49%) from the title 
compound of Preparation 30 and 4- (2-aminoethyl) - 
morpholine following the procedure of Example 1. 
MS: m/z 558 (M+l)+. 

5 (DMSO-d6) : 1.00 {9H, m) , 1.85 (2H, m) , 2.35 
(6H, m) , 2.94 (2H, m) , 3.40 (4H, m) , 4.06 (2H, d) , 4.26 
(2H, t), 7.43 (1H, d) , 7.70 (1H, bs) , 7.88 (1H, dd) , 
8.30 (1H, d), 9.26 (1H, s) , 13.65 (1H, bs) . 

EXAMPLE 61 

3- (6-Isobutyl-5-oxo-6, 9-dihydro-5H [1 ,2 ,4] triazolo [3,4- 
i ] purin-8-yl) -N- ( 3 -morphol in -4 -ylpr opyl ) -4 -propoxy- 
3 0 benzenesulphonamide 

Obtained as a white solid (29%) from the title 
compound of Preparation 30 and 4- ( 3-aminopropyl ) - 
morpholine following the procedure of Example 1. 

MS: m/z 572 (M+l)+. 
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5 (DMS0-d6) : 1.09 (9H, . m) , 1.59 (2H, m) , 1.85 
(2H, m) , 2.40 (6H, m) , 2.81 (2H, m) , 3.37 (4H, m) , 4.06 
(2H, d), 4.26 (2H, t) , 7.43 (1H, d) , 7.70 (1H, t) , 7.85 
(1H, dd), 8.30 (1H, d), 9.26 (1H, s) , 13.5 (1H, bs) . 

5 

EXAMPLE 62 

8- [5- (4-Ethylpiperazine-l-sulphonyl) -2 -propoxyphenyl ] -6- 
isobutyl-6 , 9-dihydro [1,2,4] triazolo [3 , 4-i ] purin-5-one 

Obtained as a white solid (52%) from the title 
10 compound of Preparation 30 and 1-ethylpiperazine 

following the procedure of Example 1. 
MS: m/z 542 (M+l)+. 

5 (DMS0-d6) : 1.00 (12H, m) , 1.86 (2H, m) , 2.45 
(7H, m), 2.97 (4H, m) , 4.05 (2H, d) , 4.27 (2H, t) , 7.47 
15 (1H, d), 7.81 (1H, dd), 8.20 (1H, d) , 9.27 (1H, s), 13.7 

(1H, bs) • 

EXAMPLE 63 

8 - { 5- [4- (2-Hydroxyethyl) piperazine-l- sulphonyl ] -2- 
20 propoxyphenyl } -6-isobutyl-6 , 9-dihydro [ 1 , 2 , 4 ] triazolo- 

[3 , 4-i ]purin-5-one 

Obtained as a white solid (42%) from the title 
compound of Preparation 30 and 1- (2-hydroxyethyl) - 
piperazine following the procedure of Example 1. 
25 MS: m/z 558 (M+l)+. 

5 (DMSO-d6) : 1.00 (9H, m) , 1.86 (2H, m) , 2.36 
(1H, m) , 2.64 (4H, m) , 2.99 (4H, m) , 3.35 (4H, m) , 4.05 
(2H, d) , 4.27 (2H, t) , 4.56 (1H, bs) , 7.47 (1H, d) , 7.81 
(1H, dd), 8.19 (1H, d) , 9.27 (1H, s) , 13.8 (1H, bs) . 

30 

EXAMPLE 64 

8- [5- (4-Hydroxypiperidine-l-sulphonyl) -2 -propoxyphenyl ] - 
6-isobutyl-6, 9-dihydro [ 1 , 2 , 4 ] triazolo [3,4-i]purin-5-one 

Obtained as a white solid (53%) from the title 
35 compound of Preparation 30 and 4-hydroxypiperidine 

following the procedure of Example 1. 
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MS: m/z 529 (M+l)+. 

5 (DMS0-d6) : 0.95 (9H, m) , 1.45 (2H, m) , 1.79 
(4H, m), 2.36 (1H, m) , 2.77 (2H, m) , 3.17 (2H, m) , 3.55 
(1H, m) , 4.04 (2H, d) , 4.26 (2H, t) , 4.69 (1H, d) , 7.45 
5 (1H, d), 7.80 (1H, dd), 8.20 (1H, d) , 9.26 (1H, s) , 

13.76 (1H, s) . 

EXAMPLE 65 

3- (6-Isobutyl-5-oxo-6 , 9-dihydro-5H [1 , 2 , 4 ] triazolo [3,4- 
10 i ]purin-8-yl) -N- ( 2 -piper i din- 1 -yl ethyl ) -4-propoxy- 

benzenesulphonamide 

Obtained as a white solid (60%) from the title 
compound of Preparation 30 and 1- (2-aminoethyl) - 
piperidine following the procedure of Example 1. 
15 MS: m/z 556 (M+l)+. 

5 (DMSO-d6) : 1.00 (9H, m) , 1.41 (2H, m) , 1.55 
(4H, m) , 1.87 (2H, m) , 2.38 (1H, m) , 2.65 (4H, m) , 3.03 
(4H, m) , 4.06 (2H, d) , 4.27 (2H, t) , 7.44 (1H, d) , 7.89 
(1H, dd) , 7.82 (1H, bs), 8.31 (1H, d) , 9.26 (1H, s) . 

20 

EXAMPLE 66 

N- (2 -Dimethylaminoethyl ) -3- ( 6-isobutyl-5-oxo-6 , 9- 
dihydro-5H [1,2,4] triazolo [ 3 , 4 -i ] purin-8-yl ) -4 -propoxy- 
benzenesulphonamide 

25 Obtained as a white solid (43%) from the title 

compound of Preparation 30 and N, N-dimethylethylene- 
diamine following the procedure of Example 1. 
MS: m/z 516 (M+l)+. 

5 (DMSO-d6) : 0.95 (9H, m) , 1.84 (2H, m) , 2.33 
30 (1H, m), 2.33 (6H, s) , 2.61 (2H, m) , 2.94 (2H, m) , 4.03 

(2H, d) , 4.23 (2H, t) , 7.41 (1H, d) , 7.82 (1H, bs), 7.86 
(1H, dd) , 8.28 (1H, d), 9.23 (1H, s) . 
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EXAMPLE 67 

6-Isobutyl-8- [5- (morpholinosulphonyl ) -2 -propoxyphenyl ] - 
6, 9 -di hydro [1 ,2,4] triazolo [3 , 4-i ]purin-5-one 

Obtained as a white solid (53%) from the title 
5 compound of Preparation 30 and morpholine following the 

procedure of Example 1. 

MS: m/z 515 (M+l)+. 

5 (DMSO-d6) : 0.96 (9H, m) , 1.83 (2H, m) , 2.33 
(1H, m) , 2.88 (4H, m) , 3.62 (4H, m) , 4.02 (2H, d) , 4.24 
10 (2H, t), 7.45 (1H, d) , 7.78 (1H, d) , 8.16 (1H, s), 9.23 

(1H, s), 13.77 (1H, s) . 

EXAMPLE 68 

3- (6-Isobutyl-5-oxo-6, 9-dihydro-5H [1 ,2 ,4] triazolo [3,4- 
15 i ]purin-8-yl ) -N-me thyl -N- (2-morpholin-4 -yl ethyl ) -4- 

propoxybenzenesulphonamide 

Obtained as a white solid (53%) from the title 
compound of Preparation 30 and 4- [2- (N-methylamino) - 
ethyl ] morpholine following the procedure of Example 1. 
20 MS: m/z 572 (M+l)+. 

5 (DMSO-d6) : 0.94 (9H, m) , 1.84 (2H, m) , 2.41 
(6H, m) , 2.74 (3H, s), 3.11 (2H, m) , 3.52 (4H, m) , 4.01 
(2H, d) , 4.23 (2H, t) , 7.41 (1H, d) , 7.83 (1H, d) , 8.22 
(1H, s) , 9.23 (1H, s) . 

25 

EXAMPLE 69 

8- [5- (4-Methylpiperazine-l-sulphonyl) -2 -propoxyphenyl ] - 
6-pentyl-6 , 9-dihydro [1 , 2 , 4 ] triazolo [3 , 4-i]purin-5-one 

Obtained as a white solid (35%) from the title 
30 compound of Preparation 32 and 1-methylpiperazine 

following the procedure of Example 1. 
MS: m/z 542 (M+l)+. 

5 (DMS0-d6) : 0.85 (3H, t) , 0.97 (3H, t) , 1.33 
(4H, m) , 1.83 (4H, m) , 2.25 (3H, s), 2.48 (4H, m) , 2.96 
35 (4H, m) , 4.22 (4H, m) , 7.45 (1H, d) , 7.78 (1H, d) , 8.20 

(1H, s), 9.24 (1H, s), 13.7 (1H, bs). 
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EXAMPLE 70 

8- [5- (4-Methyl- [1,4] diazepine-l-sulphonyl) -2-propoxy- 
phenyl ] - 6-pen tyl - 6 , 9-dihydro [1,2,4] triazolo [ 3 , 4 -i ] purin- 
5-one 

Obtained as a white solid (40%) from the title 
compound of Preparation 32 and 1-methylhomopiperazine 
following the procedure of Example 1. 

MS: m/z 556 (M+l)+. 

6 (DMSO-d6) : 0.89 (3H, t) , 1.02 (3H, t), 1.37 
(4H, m), 1.85 (7H, m) , 2.50 (2H, m) , 2.98 (4H, m) , 3.32 
(4H, m), 4.23 (4H, m) , 7.44 (1H, d) , 7.86 (1H, dd) , 8.27 
(1H, d) , 9.26 (1H, s) . 

EXAMPLE 71 

N- (2-Morpholin-4-ylethyl) -3- < 5 - oxo - 6-pen tyl - 6 , 9- 
dihydro5H [1,2,4] triazolo [3 , 4 -i ] purin-8-yl ) -4 -propoxy- 
benzenesulphonamide 

Obtained as a white solid (32%) from the title 
compound of Preparation 32 and 4- (2-aminoethyl) - 
morpholine following the procedure of Example 1. 

MS: m/z 572 (M+l)+. 

5 (DMSO-d6) : 0.90 (3H, t) , 0.98 (3H, t) , 1.36 
(4H, m), 1.86 (4H, m) , 2.41 (6H, m) , 2.94 (2H, m) , 3.53 
(4H, m), 4.25 (4H, m) , 7.43 (1H, d) , 7.68 (1H, bs), 7.88 
(1H, dd), 8.33 (1H, d), 8.26 (1H, s), 13.65 (1H, bs). 

EXAMPLE 72 

N- ( 3 -Morphol i n -4 -ylpr opyl ) -3- ( 5 -oxo- 6-pen tyl - 6 , 9- 
dihydro-5H [1,2,4] triazolo [3 , 4 -i ] purin-8-yl ) -4 -propoxy- 
benzenesulphonamide 

Obtained as a white solid (38%) from the title 
compound of Preparation 32 and 4- (3-aminopropyl) - 
morpholine following the procedure of Example 1. 

MS: m/z 586 (M+l)+. 
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5 (DMS0-d6) : 0.87 (3H, t), 0.95 (3H, t) , 1.37 
(4H, m) , 1.61 (2H, m) , 1.85 (4H, m) , 2.44 (6H, m) , 2.81 
(2H, m) , 3.38 (4H, m) , 4.25 (4H, m) , 7.44 (1H, d) , 7.69 
(1H, bs), 7.85 (1H, dd) , 8.32 (1H, d) , 9.26 (1H, s) , 
5 13. 6 (1H, bs) . 

EXAMPLE 73 

8- [5- (4-Ethylpiperazine-l-sulphonyl) -2-propoxyphenyl ] -6- 
pentyl-6, 9-dihydro [ 1 , 2 , 4 ] triazolo [3 , 4 -i ] purin-5-one 

10 Obtained as a white solid (35%) from the title 

compound of Preparation 32 and 1-ethylpiperazine 
following the procedure of Example 1. 
MS: m/z 556 (M+l)+. 

5 (DMSO-d6) : 0.90 (3H, t) , 1.00 ( 6H, m) , 1.38 
15 (4H, m) , 1.85 (4H, m) , 2.49-3.07 (10H, m) , 4.22 (2H, t) , 

4.29 (2H, t) , 7.48 (1H, d) , 7.81 (1H, dd) , 8.23 (1H, d) , 
9.27 (1H, s), 13.75 (1H, bs). 

EXAMPLE 74 

20 8-{5-[4- (2 -Hydroxy ethyl )piperazine-l -sulphonyl ] -2- 

propoxyphenyl } -6-pentyl-6, 9-dihydro [1,2,4] triazolo [3,4- 
i ] purin-5-one 

Obtained as a white solid (33%) from the title 
compound of Preparation 32 and 1- (2-hydroxyethyl ) - 
25 piperazine following the procedure of Example 1. 

MS: m/z 572 (M+l)+. 

5 (DMSO-d6) : 0.88 (3H, t) , 1.00 (3H, t), 1.36 
(4H, m) , 1.88 (4H, m) , 2.46 (4H, m) , 2.70 (4H, m) , 3.36 
(4H, m) , 4.28 (4H, m) , 4.46 (1H, bs) , 7.48 (1H, d) , 7.80 
30 (1H, d) , 8.22 (1H, s) , 9.27 (1H, s) , 13.8 (1H, bs) . 



EXAMPLE 75 

8- [5- (4-Hydroxypiperidine-l-sulphonyl) -2-propoxyphenyl ] - 
6-pentyl-6 , 9-dihydro [1 , 2,4] triazolo [3 , 4-i ]purin-5-one 
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Obtained as a white solid (53%) from the title 
compound of Preparation 32 and 4-hydroxypiperidine 
following the procedure of Example 1. 
MS: m/z 543 (M+l)+. 
5 5 (DMS0-d6) : 0.88 (3H, t) , 1.00 (6H, m) , 1.42 

(6H, m), 1.82 (6H, m) , 2.77 (2H, m) , 3.17 (2H, m) , 3.54 
(1H, m) , 4.26 (4H, m) , 4.69 (1H, s) , 7.46 (1H, d) , 7.80 
(1H, dd) , 8.23 (1H, d) , 9.26 (1H, s), 13.7 (1H, s) . 

EXAMPLE 7 6 

3- (5-Oxo-6-pentyl-6, 9-dihydro-5H [1 ,2 , 4 ] triazolo [3 , 4 -i ] - 
purin-8-yl) -N- (2-piperidin-l-ylethyl ) -4-propoxybenzene- 
sulphonamide 

Obtained as a white solid (55%) from the title 
compound of Preparation 32 and 1- (2-aminoethyl ) - 
piperidine following the procedure of Example 1. 
MS: m/z 579 (M+l)+. 

6 (DMSO-d6) : 0.88 (3H, t) , 0.98 (3H, t) , 1.37 
(6H, m) , 1.60 (4H, m) , 1.85 (4H, m) , 2.60-3.43 (8H, m) , 
4.25 (4H, m) , 7.45 (1H, d) , 7.89 (1H, dd) , 7.82 
(1H, bs), 8.33 (1H, d) , 9.26 (1H, s) . 

EXAMPLE 77 

N- (2-Dimethylaminoethyl) -3- (5-oxo-6-pentyl-6 , 9-dihydro- 
25 5H [1 ,2 , 4 ] triazolo [ 3 , 4 -i ] puri n- 8 -yl ) -4 -propoxybenzene- 

sulphonamide 

Obtained as a white solid (38%) from the title 
compound of Preparation 32 and N, N-dimethylethylene- 
diamine following the procedure of Example 1. 
30 MS: m/z 530 (M+l)+. 

6 (DMSO-d6) : 0.88 (3H, t) , 0.99 (4H, m) , 1.35 
(4H, m) , 1.85 (4H, m) , 2.44 (1H, m) , 2.44 (6H, s) , 2.74 
(2H, m) , 2.99 (2H, m) , 4.22 (4H, m) , 7.45 (1H, d) , 7.89 
(1H, dd) , 8.34 (1H, d) , 9.26 (1H, s) . 
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EXAMPLE 7 8 

8- [5- (Morpholinosulphonyl ) -2-propoxyphenyl ] -6-pentyl- 
6, 9-dihydro [1,2,4] triazolo [3 , 4-i ]purin-5-one 

Obtained as a white solid (30%) from the title 
compound of Preparation 32 and morpholine following the 
procedure of Example 1. 

MS: m/z 529 (M+l)+. 

5 (DMSO-d6) : 0.90 (3H, t) , 0.99 (3H, t) , 1.37 
(4H, m) , 1.84 (4H, m) , 2.89 (4H, m) , 3.64 (4H, m) , 4.22 
(2H, t), 4.29 (2H, t) , 7.49 (1H, d) , 7.81 (1H, d) , 8.22 
(1H, s), 9.26 (1H, s), 13.75 (1H, bs). 

The following Examples illustrate pharmaceutical 
compositions according to the present invention and 
procedures for their preparation. 

PHARMACEUTICAL COMPOSITION: EXAMPLE 1 
50,000 capsules each containing 100 
ingredient were prepared according to 
formulation: 



Active ingredient 5 kg 

Lactose monohydrate 10 kg 

Colloidal silicon dioxide 0.1 kg 

Corn starch 1 kg 

Magnesium stearate 0.2 kg 



Procedure 

The above ingredients were sieved through a 60 mesh 
sieve, and were loaded into a suitable mixer and filled 
into 50,000 gelatine capsules. 

PHARMACEUTICAL COMPOSITION: EXAMPLE 2 

50,000 tablets each containing 50 mg of active 
ingredient were prepared according to the following 
formulation : 



mg of active 
the following 
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Active ingredient 2.5 kg 

Microcrystalline cellulose 1.95 kg 

Spray-dried lactose 9.95 kg 

Carboxymethyl starch 0.4 kg 

Sodium stearyl fumarate 0.1 kg 

Colloidal silicon dioxide 0.1 kg 



Procedure 

All the powders were passed through a screen with an 
10 aperture of 0.6 mm, then mixed in a suitable mixer for 

20 minutes and compressed into 300 mg tablets using 9 mm 
disc and flat bevelled punches. The disintegration time 
of the tablets was about 3 minutes. 



CLAIMS 



1. 



A compound of formula (I) : 




N-N 



S0 2 NR 4 R 5 



R 2 



(I) 



wherein : 

R 1 , R 2 and R 3 each independently represent: 
hydrogen; an alkyl group which is unsubstituted or 
substituted by a hydroxyl, alkoxy, alkylthio, amino, 
mono- or dialkylamino, hydroxycarbonyl, alkoxycarbonyl, 
acylamino, carbamoyl or alkylcarbamoyl group; or a group 
of formula 



wherein n is a number from 0 to 4 and R 6 represents: a 
cycloalkyl group; a phenyl group which may be 
unsubstituted or substituted by one or more halogen 
atoms or alkyl, hydroxyl, alkylenedioxy, alkoxy, amino, 
mono- or dialkylamino, nitro, cyano or trif luoromethyl 
groups; or a 3- to 7- membered ring comprising from 1 to 
4 heteroatoms selected from nitrogen, oxygen and 
sulphur, which ring may be unsubstituted or substituted 
by one or more halogen atoms or hydroxyl, phenyl, 
alkoxycarbonyl, amino, monoalkylamino, dialkylamino or 
hydroxycarbonyl groups or one or more alkyl groups which 
may in turn be unsubstituted or substituted by one or 
more halogen atoms or hydroxyl, alkoxy, hydroxyalkoxy, 



-(CH 2 ) n -R 6 
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phenyl, alkoxycarbonyl , amino, mono- or dialkylamino or 
hydroxycarbonyl groups; 

either R 4 and R 5 together with the nitrogen atom to 
which they are attached form a 3- to 7- membered ring 
5 comprising a total of from 1 to 4 heteroatoms selected 

from nitrogen, oxygen and sulphur, which ring may be 
unsubstituted or substituted by one or more halogen 
atoms or hydroxyl, oxoalkyl, carbamoyl, hydroxycarbonyl, 
alkoxycarbonyl, amino, mono- or dialkylamino groups, or 
10 one or two alkyl groups which may be unsubstituted or 

substituted by one or more hydroxyl, alkoxy, 
hydroxyalkoxy, amino or mono- or dialkylamino groups, or 
R 4 and R 5 independently represent a hydrogen atom or 
an alkyl group which may be unsubstituted or substituted 
15 by one or more hydroxyl, alkoxy, alkylthio, amino, mono- 

or dialkylamino groups, or 

R 4 represents hydrogen or an alkyl group and R 5 
represents a group of formula 

20 -(CH 2 ) n -R 7 

wherein n is a number from 0 to 4 and R 7 represents: a 
cycloalkyl group; a phenyl group which may be 
unsubstituted or substituted by one or more halogen 

25 atoms or alkyl, hydroxyl, alkylenedioxy, alkoxy, amino, 

mono- or dialkylamino, nitro, cyano or trif luoromethyl 
groups; or a 3- to 7- membered ring comprising from 1 to 
4 heteroatoms selected from nitrogen, oxygen and 
sulphur, which ring may be unsubstituted or substituted 

30 by one or more halogen atoms or hydroxyl, alkoxy, 

phenyl, alkoxycarbonyl, amino, monoalkylamino, 

dialkylamino or hydroxycarbonyl groups or one or more 
alkyl groups which may be unsubstituted or substituted 
by one or more halogen atoms or hydroxyl, alkoxy, 

35 hydroxyalkoxy, phenyl, alkoxycarbonyl, amino, mono- or 

dialkylamino or hydroxycarbonyl groups; 



- 74 - 

or a pharmaceutical!^ acceptable salt thereof. 
2. A compound according to claim 1 wherein R 1 
represents a hydrogen atom, a C a -C 4 alkyl group or a 
group of formula 

5 

-(CH 2 ) n R 6 

wherein n is 0, 1 or 2 and R 6 represents a phenyl, 
pyridyl or morpholinyl group. 
10 3. A compound according to claim 1 or 2 wherein R 2 and 

R 3 independently represent a C^C^ alkyl group, a C 3 _ 10 
cycloalkyl group, or a group of formula 



-(CH 2 ) n R 6 

15 

wherein n is 0, 1 or 2 and R 6 represents an 
unsubstituted or substituted phenyl group or a pyridyl 
group . 

4. A compound according to any one of claims 1 to 3 
20 wherein R 1 is a methyl, ethyl, propyl, pyridyl, 

pyridylmethyl, benzyl or N-morpholinylmethyl group; R 2 
is an ethyl, propyl, n-butyl, substituted or 
unsubstituted benzyl or 3-pyridylmethyl group; and R 3 is 
an ethyl, propyl or n-butyl group. 
25 5. A compound according to any one of claims 1 to 4 

wherein the ring formed by R 4 , R 5 and the nitrogen atom 
to which they are attached is a piperidyl, piperazinyl, 
[1, 4 ] diazepine-l-yl, morpholinyl or pyrazolyl group 
which is unsubstituted or substituted by a group 
30 selected from a C!-C 4 alkyl, carbamoyl, amino, hydroxyl, 

formyl hydroxy (Ci-C 4 ) alkyl groups and a hydroxy- 
alkoxyalkyl group wherein the alkyl moieties contain 
from 1 to 4 carbon atoms. 

6. A compound according to claim 5 wherein R 4 and R 5 
35 together with the nitrogen atom to which they are 

attached represent a 4-hydroxypiperidyl , 4-carbamoyl- 
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piper idyl, 3-carbamoylpiperidyl, piperazinyl, 4 -methyl- 
piperazinyl, 4-ethylpiperazinyl, 4-f ormylpiperazinyl, 
4-methyl [1, 4] diazepine-l-yl, 4- (2-hydroxyethyl) piper- 
azinyl, 4- [2- (2-hydroxyethoxy) ethyl ] piperazinyl, morpho- 
5 linyl or aminopyrazolyl group. 

7. A compound according to any one of claims 1 to 3 
wherein R 4 and R 5 independently represent a hydrogen 
atom or a C!-C 4 alkyl group which is unsubstituted or 
substituted by a hydroxyl or dimethylamino group. 
10 8. A compound according to any one of claims 1 to 3 

wherein R 4 is a hydrogen atom or a C^-C^ alkyl group and 
R 5 represents a group of formula 



-(CH 2 ) n R 7 

15 

wherein n is 0, 1, 2 or 3 and R 7 is a pyridyl, 
piperidyl, piperazinyl, morpholinyl, triazolyl or 
tetrazolyl group. 

9. A compound according to any one of claims 1 to 8 
20 characterized in that it has an IC 50 value for the 

inhibition of PDE 5 of less than 30 nM. 

10. A compound according to claim 1 which is 
6-ethyl-8- [5- ( 4-methylpiperazine-l-sulphonyl ) -2-propoxy- 
phenyl] -6, 9-dihydro [1, 2, 4 ] triazolo [3, 4-i ] purin-5-one, 

25 8- [2-butoxy-5- (4-methylpiperazine-l-sulphonyl) phenyl] -6- 

ethyl-6, 9-dihydro [ 1 , 2 , 4 ] triazolo [3, 4-i ] purin-5-one, 
8- [5- (4-methylpiperazine-l-sulphonyl) -2-propoxyphenyl ] - 
6-propyl-6, 9-dihydro [ 1 , 2 , 4 ] triazolo [ 3, 4-i ] purin-5-one, 
8 - { 5- [4 - (2-hydroxyethyl ) piperazine- 1- sulphonyl ] -2- 

30 propoxyphenyl } - 6-propyl- 6 , 9-dihydro [ 1 , 2, 4 ] triazolo [3, 4- 

i] purin-5-one, 

8- [5- (4-methyl- [1,4] dia zepine- 1 - sulphonyl ) -2-propoxy- 
phenyl ] - 6-propyl- 6, 9-dihydro [1, 2, 4] triazolo [3, 4-i] purin- 
5-one, 



6-butyl-8- { 5- [4- (2-hydroxyethyl ) piperazine-l-sulphonyl] - 

2- propoxyphenyl}-6, 9-dihydro [1, 2, 4] triazolo [3, 4-i]purin- 
5-one, and 

3- (5-oxo-6-propyl-6, 9-dihydro-5H [1, 2, 4 ] triazolo [3, 4- 
i]purin-8-yl) -4-propoxy-AJ-pyridin-4-ylbenzene- 
sulphonamide ; 

or a pharmaceutically acceptable salt thereof. 
11. A process for preparing a compound as defined in 
any one of claims 1 to 10, which process comprises 
reacting a hydrazinopurine derivative of formula (II) 




wherein R 2 , R 3 , R 4 and R 5 are as defined in any one of 
claims 1 to 10, with a carboxylic acid of general 
formula (III) : 

R 1 — C0 2 H 

(ill) 



wherein R 1 is as defined in any one of claims 1 to 10, 
or a reactive derivative thereof optionally in the 
presence of a polar aprotic solvent. 

12. A process according to claim 11 wherein said 
reaction is carried out in the presence of an organic 
base . 

13. A compound of formula (II): 




(II) 



wherein R 2 , R 3 , R 4 and R 5 are as defined in claim 1 
14. A compound of formula (IV): 




(IV) 

wherein R 2 , R 3 , R 4 and R 5 are as defined in claim 1 
15. A compound of formula (V) : 




wherein R 2 , R 3 , R 4 and R 5 are as defined in claim 1 
16. A compound of formula (VI) : 
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o 




(VI) 

wherein R 2 and R 3 are as defined in claim 1. 

17. Use of a compound as defined in any one of claims 
13 to 16 as an intermediate in the preparation of a 

5 compound as defined in claim 1. 

18. A process for preparing a compound as defined in 
any one of claims 1 to 10, which process comprises 
reacting a phenylxanthine of formula (IX) : 




10 (IX) 

wherein R 1 , R 2 and R 3 are as defined in any one of claims 
1 to 10, with chlorosulphonic acid so as to obtain the 
sulphonyl chloride of formula (X) : 

15 




(X) 



wherein R 1 , R 2 and R 3 are as defined in any one of claims 
1 to 10, and reacting the sulphonyl chloride of formula 
(X) with an amine of formula (VIII) : 




(VIII) 



wherein R 4 and R 5 are as defined in any one of claims 1 
to 10. 

19. A process according to claim 13 wherein the 
reaction forming the sulphonyl chloride of formula (X) 
is carried out using an excess of chlorosulphonic acid 
or using the chlorosulphonic acid as a solvent, and the 
conversion of the sulphonyl chloride of formula (X) is 
carried out in a polar aprotic solvent and in the 
presence of an organic base. 

20. A pharmaceutical composition comprising as active 
ingredient at least one compound as defined in any one 
of claims 1 to 10 or a pharmaceutical^ acceptable salt 
thereof, and a pharmaceutically acceptable excipient. 

21. A compound according to any one of claims 1 to 10 
or a composition according to claim 20 for use in a 
method of treatment of the human or animal body. 

22. Use of a compound as defined in any one of claims 1 
to 10 in the manufacture of a medicament for the 
treatment of stable, unstable or variant angina, 
hypertension, pulmonary hypertension, congestive heart 
failure, renal failure, atherosclerosis, conditions of 
reduced blood vessel potency, peripheral vascular 
disease, vascular disorders, thrombosis, bronchitis, 
chronic asthma, allergic asthma, allergic rhinitis, 



glaucoma, male erectile dysfunction, female sexual 
dysfunction or diseases characterized by disorders of 
gut motility. 

23. A method of treating a human or animal body 
suffering from stable, unstable or variant angina, 
hypertension, pulmonary hypertension, congestive heart 
failure, renal failure, atherosclerosis, conditions of 
reduced blood vessel potency, peripheral vascular 
disease, vascular disorders, thrombosis, bronchitis, 
chronic asthma, allergic asthma, allergic rhinitis, 
glaucoma, male erectile dysfunction, female sexual 
dysfunction or diseases characterized by disorders of 
gut motility, which method comprises administering to a 
patient requiring such treatment an effective amount of 
a compound as defined in claim 1. 



ABSTRACT 



8 -PHENYL- 6 , 9 -D I HYDRO [ 1 , 2,4] TRIAZOLO [ 3 , 4 -i ] PUR I N - 5 - ONE 
DERIVATIVES 

8 -Phenyl- 6, 9-dihydro [1,2,4] triazolo [3, 4-i ] purin-5-one 
derivatives of formula (I) : 




wherein: 

R 1 , R 2 and R 3 each independently represent: 
hydrogen; a linear, branched or cyclic, substituted or 
unsubstituted, cycloaliphatic or aromatic, homocyclic or 
heterocyclic, organic group, R 4 and R 5 together with the 
nitrogen atom to which they are attached form a 3- to 7- 
membered ring comprising a total of from 1 to 4 
heteroatoms selected from nitrogen, oxygen and sulphur, 
which ring may be unsubstituted or substituted; or 

R 4 and R 5 independently represent a hydrogen atom, 
or an alkyl group which may be unsubstituted or 
substituted, or 

R 4 represents hydrogen or an alkyl group and R 5 
represents a group of formula 

- (CH 2 ) n -R 7 

wherein n is a number from 0 to 4 and R 7 represents: an 
organic group; or 

R 4 and R 5 represent hydroxyl, alkoxy, hydroxy- 
alkoxy, phenyl, alkoxycarbonyl, amino, mono- or dialkyl- 



amino or hydroxycarbonyl groups; or a pharmaceutically 
acceptable salt thereof; processes for their 
preparation, pharmaceutical compositions containing them 
and their use as PDE 5 inhibitors. 



